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What  in  the  World! 


“Of  the  total  of  the  above  costs  80  per  cent  to 
90  per  cent  is  fixed  by  the  original  commit* 
ments;  therefore  you  will  appreciate— it  is 
impossible  to  vary  rates  as  in  other  commodi¬ 
ties."  This  true  statement  of  F.  A.  Gaby  of 
the  Hydro-Electric  Power  Commission  of 
Ontario  might  well  be  pondered  by  politicians 
in  this  country. 


And  there  is  a  contrast  in  the  Ontario  Hydro 
way  of  fixing  wholesale  rates  as  compared  to 
the  Tennessee  Valley  Authority.  In  Ontario 
rates  are  fixed  by  investment  and  operating 
charges  up  to  each  point  of  delivery.  In 
Tennessee  the  7-mill  wholesale  rate  takes  no 
account  of  relative  proportion  of  investment, 
distance,  load  factor  or  size  of  load.  It  is  a 
regional  rate  and  either  the  major  cities  pay 
out  of  proportion  or  the  government  subsidizes 
the  enterprise.  A  sad  awakening  will  come  to 
those  municipalities  which  attempt  to  sell  at 
the  specified  rates  with  underground  distribu¬ 
tion  system. 

• 

One  of  our  friends  states  that  he  is  doing 
"sweatshop"  engineering  at  7  dollars  a  day 
and  demands  that  we  chastise  those  who  thus 
treat  engineers.  Injustice  is  seldom  rectified 
by  scolding.  The  cessation  of  construction 
worked  hardships  on  others  than  engineers. 
Verily,  even  editors  suffered. 


The  New  York  NRA  parade  —  250,000  in 
line  and  1,500,000  looking  on.  What  a 
marvelous  thing  is  a  circus  to  arouse  emotion 
and  bring  about  mass  action.  Engineers  and 
business  men  sometimes  forget  this  in  their 
endeavor  to  arrive  at  a  planned  and  logical 
national  economy. 
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ANNOUNCEMENT 


Westinghouse  Electric  Supply  Company 

has  been  appointed 
Exclusive  Distributors 
of 

BERMICO 

Fibre  Conduit 

Containing  *SOLKA 

known  throughout  the  industry  for  its  high  standard  of  quality  and 
service. 

As  in  the  past,  the  Brown  Company  Sales  and  Engineering  organization 
will  continue  to  cooperate  in  the  field  with  the  users  of  BERMICO 
Fibre  conduit.  Inquiries  Are  Invited. 


*SOLKA — Solka,  the  purified  cellulose,  is  the  basic  material  that  assures  quality  in  many  diversified 
produas,  from  roll  roofing  to  pipe,  from  Onco  Shoe  Materials  to  Solka  Yarn.  The  name  is  rapidly 
growing  to  stand  with  "Sterling.” 
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In  the  Public  Interest 


IN  VIRTUALLY  every  community  agita¬ 
tion  for  lower  utility  rates  is  being  pushed 
vigorously  on  behalf  of  consumers.  The 
electric  light  and  power  companies  are  on  the 
spot  and  what  has  gone  before  is  literally  and 
figuratively  nothing  to  what  lies  ahead.  Any 
hope  that  temporizing  or  that  the  action  of  pri¬ 
vate  utilities  alone  might  meet  the  situation  is 
definitely  dispelled  by  the  current  announcement 
of  policy  by  the  Tennessee  Valley  Authority.  The 
deadly  news  is  out.  Energy  is  to  be  sold  to  com¬ 
munities  at  an  average  of  7  mills  per  kw.-hr.  and 
resold  to  consumer  at  a  specified  3  cent  maximum, 

2  cent  second  step,  1  cent  third  step  and  with  an 
exceedingly  low  fourth  step  of  4  mills.  All-elec¬ 
tric  service  for  $6.70  a  month! 

Those  same  strategic  elements  of  at¬ 
tack  which  have  brought  the  nation  into  general 
acceptance  of  the  possible  virtues  of  NRA  are 
being  used  again  in  the  establishment  of  this 
$106,000,000  “yardstick.”  Whether  or  not  one 
accepts  the  statement  that  in  fixing  charges  for 
T.V.A.  energy  all  elements  of  cost  have  been  in¬ 
cluded  makes  little  difference.  Consumers  and 
their  self-appointed  spokesmen  will  soon  be  quot¬ 
ing  the  figures  and  above  all  the  spread  of 
roughly  only  2.3  cents  between  the  cost  of  gen¬ 
eration  and  the  cost  per  kw.-hr.  to  the  lowest- 
quantity  consumer.  This  T.V.A.  announcement 
is  only  the  first  of  these  engulfing  waves;  others 
are  in  the  offing. 

The  trap  has  been  sprung.  There  are 
those  who  still  feel  that  time  in  beneficent  indul¬ 
gence  will  cure  all  the  ills  of  the  industry  and  that 


the  shrill  cries  of  “Wolf,  Wolf,”  which  their 
fellows  voice  are  but  the  nightmares  of  this  de¬ 
pression;  that  there  is  no  wolf  there.  But  here 
it  is;  and  a  very  real  one,  gaunt  with  hunger  and 
slavering  at  mouth.  You  cannot  shoot  this  wolf; 
it  is  the  administration  supported  by  the  public. 
Informed  Washington  comment  asserts  that  how¬ 
ever  radical  the  administration  may  appear  in 
some  aspects  and  activities  there  is  no  one  sub¬ 
ject  upon  which  such  concerted  and  inevitably 
radical  action  may  be  looked  for  as  upon  the 
electric  light  and  power  industry.  The  President 
himself  is  directing  the  unhurried  and  all-but- 
psychologically-impregnable  attack.  The  cam¬ 
paign,  like  others  in  progress,  is  that  of  indirec¬ 
tion.  It  is  capitalizing  upon  a  hostile  public  senti¬ 
ment  to  inaugurate  policies  that  undoubtedly 
point  to  public  ownership  of  light  and  power 
utilities.  It  is  time  to  fight  and  not  to  acquiesce 
in  any  statement  that  the  public  wants  lower  rates 
and  wants  public  ownership  and  therefore  it  is 
useless  to  fight.  The  public  is  fair  when  in¬ 
formed;  it  changes  its  opinions.  The  public  will 
respond  now  as  it  has  in  the  past  to  a  leadership 
that  conforms  to  American  principles  of  business 
conduct — private  initiative  and  private  enterprise. 

Action  is  called  for;  and  called  for  im¬ 
mediately.  This  action  must  be  unselfish.  Trends 
have  gone  too  far  and  conditions  have  become 
too  serious  to  approach  this  problem  from  the 
point  of  view  of  protecting  vested  interests.  The 
public  as  well  as  all  branches  of  the  electrical 
industry  will  suffer  and  not  the  utilities  alone, 
should  present  trends  develop  into  their  inevitable 
disastrous  conclusions.  Make  no  mistake,  this 


385 


{ 


country  will  have  more  expensive  and  less  satis¬ 
factory  electric  service  in  the  future  if  these  poli¬ 
cies,  originating  in  high  places,  are  carried  out. 

What  shall  be  done?  We  believe  this 
problem  is  so  large  and  so  fundamental  to  na¬ 
tional  welfare  that  it  must  be  approached  on  the 
highest  plane  of  competency  and  unselfishness. 
It  must  be  answered  upon  the  ground  of  public 
interest  only.  F'acts  must  be  studied,  trends  ana¬ 
lyzed,  policies  formulated.  A  national  council 
should  be  called.  A  group  composed  of  public- 
spirited  citizens,  utility  executives  and  manufac¬ 
turing  executives  of  the  highest  rank  could  well 
afford  to  devote  the  necessary  time  and  thought 
to  the  situation  with  the  aim  of  making  a  report 
to  the  President,  the  public  and  the  industry  that 
would  be  unselfish  and  authoritative.  It  is  the 
duty  of  leaders  to  lead  and  to  lead  intelligently. 
No  intelligent  and  informed  leader  can  view  the 
present  acceptance  of  false  conceptions  about 
public  utilities  and  remain  inert  and  unconcerned. 
The  wolf  is  at  the  doorstep  already.  Why  wait 
to  be  eaten? 


We  must  have 
more  business 

An  expanding  business  is  the  one  road 
to  prosperity  for  the  electrical  industry.  No 
codes,  no  economies,  no  reorganizations  and  no 
talking  will  succeed  in  overcoming  industry  diffi¬ 
culties.  Executives  should  realize  that  the  glitter¬ 
ing  novelties  of  the  codes,  the  patriotic  dispersion 
of  wealth  under  the  new  deal  and  the  unsettled 
future  of  the  dollar  are  superficial  and  scenic 
handicaps  to  expanding  business.  They  make  a 
changed  environment  but  they  do  not  create 
greater  revenues.  They  cause  higher  wages  and 
higher  taxes  without  compensating  purchases. 

All  this  is  correct,  for  it  would  be  naive 
for  the  industry  to  think  that  the  government  will 
create  business  or  change  the  fundamental  market 
data  or  market  conditions.  Too  frequently,  how¬ 
ever,  executive  attention  is  focussed  upon  the 
NRA  decorations  to  the  detriment  of  their  busi¬ 
ness.  After  three  years  in  the  red,  one  would 
think  the  manufacturers  would  take  advantage  of 
a  partial  business  revival  to  sell.  In  the  face  of 
increased  taxes  and  lower  rates  one  would  think 
utility  executives  would  concentrate  upon  load 


building.  But  people  are  not  logical.  Marketing 
and  selling  is  an  old  drab  as  contrasted  to  the 
youthful  and  fascinating  NIRA.  There  is  little 
of  romance  and  allure  in  hard-boiled  selling. 

Utilities,  manufacturers,  wholesalers, 
contractors  and  retailers  in  the  electrical  industry 
probably  were  more  stable  and  needed  codes  less 
than  any  other  industry  group.  Bad  practices 
and  maladjustments  in  internal  organization  were 
conspicuous  by  their  absence.  And  no  other  in¬ 
dustry  has  the  marketing  opportunity  of  this 
group.  They  have  not  started  to  sell  their 
products  and  services,  and  present  improved  con¬ 
ditions  favor  a  very  aggressive  and  comprehen¬ 
sive  sales  program.  For  these  reasons  it  is  the 
council  of  wisdom  to  concentrate  executive  atten¬ 
tion  upon  sales  and  not  on  codes. 


Awake  at  last 

The  Washington  tailors  are  now  cut¬ 
ting  a  suit  to  fit  the  capital  goods  industries. 
They  have  come  to  realize  that  only  a  50  per 
cent  and  very  transient  prosperity  can  come  from 
dressing  up  the  consumer  goods  industries  alone. 
The  new  suit  takes  the  form  of  making  money 
available  at  low  rates  with  government  funds. 

Billions  of  dollars  can  be  used  for  the 
modernization  of  industry.  There  is  an  accumu¬ 
lated  deficit  of  at  least  six  billion  dollars  in  needed 
plant  facilities  and  the  estimates  are  as  high  as 
thirty  billion  dollars  as  a  back-log.  This  money 
must  be  long-term  capital  to  be  used.  If  business 
picks  up  the  new  investment  can  be  written  off 
rapidly,  but  industrial  executives  are  in  no  mood 
to  bet  on  the  future. 

There  are  two  hard-boiled  business  in¬ 
ducements  that  should  make  the  capital  goods 
industries  spend  money  for  modernization.  The 
first  is  that  Uncle  Sam  will  provide  funds  on 
terms  so  generous  that  such  a  chance  to  secure 
cheap  money  cannot  be  neglected.  The  second 
is  that  we  are  headed  toward  inflation  and  the 
dollar  will  now  buy  25  to  50  per  cent  more 
rejuvenation  than  in  the  next  three  years. 

Add  to  these  tangibles  the  fact  that  the 
manufacturer  who  now  modernizes,  who  now 
retools  and  redesigns,  who  now  cuts  costs  and 
improves  efficiency  through  the  use  of  capital 
equipment  will  beat  out  competitors  and  make 
the  profits  when  business  comes  back. 
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Electrical  Inspectors  Report  Progress 
Toward  NViring  Safety  and  Adequacy 


«Y\/’HILE  DEFECTIVE  wiring 

^  ^  does  cause  fires  which  destroy 
property  and  life,  the  loss  is  insignificant 
in  comparison  with  what  it  would  be  if 
systematic  inspection  service  did  not  ex¬ 
ist  in  the  majority  of  our  cities  and 
towns.”  This  thought,  as  stated  by 
George  H.  Parker,  Kentucky  Actuarial 
Bureau,  might  be  taken  as  the  animat¬ 
ing  theme  of  the  discussions  in  which 
nearly  six  hundred  electrical  inspectors 
participated,  along  with  leaders  of 
other  branches  of  the  electrical  industry, 
at  the  meeting  of  the  International  As¬ 
sociation  of  Electrical  Inspectors  held 
in  Chicago  last  week.  The  purpose  of 
the  meeting  as  announced  by  J.  C.  For¬ 
syth.  past-president  of  the  association, 
was  triple:  (1)  A  better  understanding 
of  the  National  Electrical  Safety  Code 
by  inspectors,  (2)  aid  for  inspectors  to 
secure  and  enforce  regulation  for  ade¬ 
quate  wiring,  and  (3)  to  create  public 
demand  for  approved  materials  and 
appliances. 

An  I.A.E.I.  advisory  service 

President  N.  E.  Cannady  told  them 
they  needed  an  active  committee  to 
handle  an  investigation  and  advisory 
service  to  members  on  adequate  and 
sufficiently  uniform  statutes  and  ordi¬ 
nances.  Told  them  of  the  work  just 
beginning  on  specific  study  and  devel¬ 
opment  of  suitable  sales  control  regula¬ 
tion  to  permit  the  association  to  render 
informational  and  advisory  services  to 
members  and  urged  active  work  to  in¬ 
sure  proper  qualification  of  contractors 
and  electrical  workmen  so  that  un- 
traine'l  and  unpoliced  workers  will  not 
do  short-lived,  unsafe  work  to  the  detri¬ 
ment  of  public  welfare.  The  inspectors 
heard  manufacturers,  including  Presi¬ 
dent  1.  S.  Tritle  of  N.E.M.A.,  advocate 
tnaterial  of  high  standards,  uniform 
code  legislation  and  sales  control  ordi¬ 
nance‘s.  It  was  stated  that  manufac¬ 
turers  want  an  intelligent  enforcement 
of  the  code,  want  the  help  of  the  in¬ 


spectors  in  introducing  new  things  and 
want  the  inspectors  to  work  with  the 
manufacturers. 

E.  \V.  Lloyd,  Commonwealth  Edison 
Company,  referred  to  the  apparent  in¬ 
tention  of  the  government  to  persecute 
electric  utilties  by  imposing  high  taxes 
and  demanding  low  rates.  He  said  that 
the  merchandising  of  appliances  by  utili¬ 
ties  should  be  encouraged  rather  than 
obstructed  and  that  such  obstruction 
was  not  sought  by  the  public,  but  by 
specific  interests.  Mr.  Lloyd  said  that 
little  progress  had  been  made  to  date  in 
wiring  adequacy  and  that  the  electrical 
inspectors  could  help  the  public  to  ob¬ 
tain  all  the  outlets  it  needs  for  its  fullest 
service.  It  was  his  contention  also 
that  people  cannot  afford  to  pay  present 
wiring  costs,  that  cheaper  methods  are 
now  available  and  will  probably  be  used. 
Col.  William  Kelly,  Niagara  Hudson 
Power  Corporation,  stated  that  the  big¬ 
gest  problem  of  the  utilities  was  that 
of  costs  and  that  to  meet  the  rigorous 
conditions  now  being  thrust  upon  them 
utilities  must  increase  their  business 
greatly.  In  this  effort  the  intelligent 
and  friendly  co-operation  of  the  in¬ 
spectors  would  be  most  useful.  B.  F. 
Weadock,  Edison  Electric  Institute, 
pleaded  for  simplicity  of  inspection 
methods  and  in  the  safety  code.  He 
spoke  from  his  experience  as  a  lawyer 
of  the  tendency  of  any  set  of  rules  al¬ 
ways  to  grow  in  number  and  complexity 
and  said  that  experience  shows  there 
is  definite  limit  to  the  efficacy  of  such 
compilations.  His  idea  was  that  the 
essence  of  safety  requirements  might  be 
contained  in  a  much  more  simplified 
code  than  the  present  one  and  that  the 
continued  elaboration  of  safety  rules 
and  regulations  will  ultimately  defeat 
the  purpose  of  the  code. 

Lack  of  adequacy  of  wiring  installed 
in  years  past  has  caused  the  shoddy 
and  unsafe  average  installation  of  to¬ 
day,  said  E.  A.  Brand,  Buffalo,  Niagara 
&  Eastern  Power  Corporation,  who  went 


on  to  demonstrate  with  facts  and  fig¬ 
ures  that  the  cost  of  wiring  is  not  pro¬ 
portional  to  the  capacity  of  the  installa¬ 
tion.  Mr.  Brand  said  that  it  pays  to 
install  sufficient  copper  in  every  wiring 
job  and  that  there  is  a  definite  rela¬ 
tion  between  adequacy  and  safety  in 
wiring.  He  advised  the  inspectors  that 
they  could  best  promote  safety  by  pro¬ 
moting  adequacy. 

Reinspection  service  urged 

Speaking  as  its  president,  L.  E. 
Mayer  said  that  the  National  Elec¬ 
trical  Contractors  Association  was 
strongly  in  favor  of  inspections  for  all 
electrical  installations.  He  said  that 
great  harm  has  been  done  in  many 
cities  by  the  reduction  of  inspection 
forces,  that  bootleg  wiring  has  grown 
to  be  a  national  menace  and  that  strong 
ordinances  based  on  the  electrical  safety 
code,  together  with  adequate  inspection, 
are  needed  to  fight  against  it.  Mr. 
Mayer  stated  that  the  contractors’  as¬ 
sociation  was  firmly  against  any  let¬ 
down  or  liberalization  of  the  safety  code. 
He  spoke  of  reinspection  of  old  work 
as  a  promising  field  both  for  the  in¬ 
spector  and  for  the  contractor,  saying 
that  inspecting  of  electrical  installations 
is  a  continuous  job  and  that  because  an 
installation  is  pronounced  safe  at  the 
time  it  begins  to  work  is  no  reason  to 
believe  that  it  will  remain  safe  through¬ 
out  its  life.  He  asked  for  enforcement 
of  licensing  ordinances  and  laws  as  a 
protection  against  bootleg  wiring.  He 
stated  that  the  contractors  are  interested 
in  new  and  economical  wiring  methods, 
but  are  against  bare  neutral  and  con¬ 
centric  wiring  as  of  lowered  standards. 

Resolution  protests  safety  shift 

The  convention  adopted  several  reso¬ 
lutions,  two  of  them  quite  significant. 
In  one  the  I.A.E.I.  protested  against 
discontinuance  of  the  work  of  the  Bu¬ 
reau  of  Standards  dealing  with  safety, 
stating  that  such  work  in  the  electri¬ 
cal  field  during  the  past  fifteen  years 
has  had  a  marked  effect  in  the  trend 
of  practice  and  the  attention  given  to 
the  reduction  of  accidents  and  that  it 
is  considered  that  such  work  carried 
on  under  other  auspices  would  not  have 
the  same  influence  and  effectiveness  and 
freedom  from  commercial  bias,  leading 
thus  to  the  resolution  that  the  I.A.E.I. 
request  the  Secretary  of  Commerce  to 
reconsider  the  decision  to  discontinue 
such  work. 

The  other  resolution  comprised  an  in¬ 
vitation  to  the  National  Board  of  Fire 
Underwriters,  the  Edison  Electric  In¬ 
stitute,  the  National  Electrical  Manu¬ 
facturers  Association,  the  National 
Electrical  Contractors  Association,  the 
Underwriters  Laboratories,  Inc.,  to  ap¬ 
point  representatives  to  work  with  the 
inspectors  toward  a  more  strict  and 
general  enforcement  of  the  intentions 
and  spirit  of  the  electrical  code. 
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T.V.A.  Rate  Schedule  Disrupts  Markets 


David  and  Goliath  at  it  again;  sub¬ 
stituting  a  yardstick  for  a  sling¬ 
shot?  Measured  by  the  anticipatory 
shivers  in  Wall  Street,  one  might  look 
for  another  one-sided  battle  of  the  ages. 
Utility  securities  declined  sharply. 
Measured  by  cold  economics  David 
(Lilienthal)’s  small,  hard  stone  was 
more  useful  in  impressing  the  Israelites 
than  in  overthrowing  wide-stanced  elec¬ 
tric  service  and  sounded  like  clay  in¬ 
stead  of  stone.  Possibly  it  landed  in 
certain  municipalities  about  to  vote  on 
purchasing  Muscle  Shoals  energy  with 
peculiar  effectiveness.  Power  or  poli¬ 
tics?  In  any  event  the  first  stone  has 
been  cast. 

Following  the  initial  rate  announce¬ 
ment  (Electrical  World,  September 
16,  page  356)  there  came  a  second 
“suggestion”  for  residence  rates:  First 
50  kw.-hr.,  3  cents  each;  next  150,  2 
cents;  next  200,  1  cent;  all  over  400 
kw.-hr.,  0.4  cent.  Minimum  bill 
turban):  5-amp.  meter,  $0.75;  15-amp. 
meter,  $1,  and  50-amp.  meter,  $1.50. 
Rural  co-operatives;  2  to  5  customers 
per  mile,  minimum  bill  $1.20;  5  to  10 
per  mile,  $0.75;  and,  10  or  more,  $0.60. 
Rural  service,  municipally  contracted, 
respective  minimums,  $2.10,  $1.50  and 
$1.05. 

As  to  wholesale  rates  (1,000  hp.  and 
over)  delivered  at  the  secondary  side  of 
the  substation  transformer,  main  line 
switch,  and  transformers  to  be  provided 
by  the  Tennessee  Valley  Authority 
(Price,  $22.50  per  hp.  per  year)  there 
will  be:  (1)  Minimum  bill,  50  cents  per 
horsepower,  based  on  the  highest  of 
previous  eleven  months’  demand.  (2) 
Bill  to  be  rendered  monthly.  (3)  De¬ 
mand  measured  by  integrating  demand 
meter  with  a  half-hour  interval.  (4) 
Demand  meter  to  be  reset  monthly.  (5) 
Loads  of  less  than  1,000  hp.,  if  accepted; 
extra  cost  of  service  will  be  billed  extra. 

Rate  bases  explained 

Commenting  upon  the  proposed 
wholesale  rates,  Director-in-Charge-of- 
Power  Lilienthal  announced  them  to 
cover  all  costs  of  furnishing  service 
and  to  be  based  on  the  board’s  policy 
that  Muscle  Shoals  shall  be  entirely 
self-supporting  and  “bankable,”  in  other 
words,  a  business  enterprise.  “The  com¬ 
putations,”  states  Mr.  Lilienthal,  “have 
been  subjected  to  the  criticism  of  recog¬ 
nized  rate  experts.  The  figures  show 
that  all  costs  of  service  are  included  and, 
in  addition,  provision  has  been  made  for 
items  of  cost  not  actually  incurred, 
such  as  taxes  and  interest,  but  which 
were  nevertheless  included  in  order  to 
make  fair  comparison  with  privately 
operated  utilities,  for  ‘yardstick’  pur¬ 
poses.”  He  continued: 

1.  Taxes — The  statute  under  which  we 
operate  provides  that  a  tax  of  5  per  cent 


of  annual  operating  revenues  derived  from 
power  generated  in  Alabama  be  paid  to 
that  state.  When  pow’er  is  available  from 
the  new  Norris  Dam  on  the  Clinch  River, 
taxes  will  be  paid  to  the  State  of  Tennes¬ 
see  on  the  same  basis.  The  Authority  is 
subject  to  no  other  taxes.  But  to  make 
fair  comparison  in  our  computations  we 
have  set  up  as  expense  an  additional  per¬ 
centage  of  gross  revenues  which,  with 
the  5  per  cent  actually  payable,  will  equal 
the  national  average  per  cent  of  gross 
revenues  which  private  electric  utilities 
pay  in  taxes,  local,  state  and  federal. 

2.  Property  Value — Obviously  there  has 
not  been  time  to  make  a  determination  of 
the  “present  value”  of  the  property  at 
Muscle  Shoals,  as  required  by  Congress, 
or  to  allocate  that  value,  as  the  law  re¬ 
quires,  between  navigation,  flood  control, 
fertilizer,  national  defense,  and  power.  An 
estimated  property  figure  for  the  hydro¬ 
electric  property  has  been  used.  Since  this 
is  a  business  enterprise  we  have  set  up  as 
a  basic  figure  the  amount  which  a  business 
man  would  be  willing  to  put  into  a  plant  at 
Muscle  Shoals,  based  in  part  on  the  cost 
of  similar  construction  work  in  recent 
times.  To  this  figure  we  have  added  25 
per  cent,  to  be  conservative,  since  the 
higher  the  capital  figure,  the  greater  the 
fixed  expenses.  In  setting  up  figures  ap¬ 
plicable  to  investment  in  the  transmission 
lines  the  Authority  is  beginning  to  build, 
we  used  a  careful  estimate  of  costs, 
checked  against  recent  actual  experience. 


3.  Interest,  and  Repayment  of  Capital  lu 
the  Treasury — The  Muscle  Shoals  prop¬ 
erty  was  built  with  funds  raised  to  carry 
on  the  war.  No  obligation  is  imposed 
on  the  Authority  to  pay  interest  on  that 
money,  as  will  be  the  case  if  and  when  the 
Authority  issues  bonds  to  pay  for  addi¬ 
tional  facilities.  But  to  provide  an  un¬ 
questionably  fair  comparison  with  private 
operations,  we  have  set  up  hypothetical 
interest  expense  at  the  rate  the  govern¬ 
ment  would  have  to  pay  for  such  capital. 
As  to  the  money  appropriated  by  Congress 
last  winter  for  the  construction  of  trans¬ 
mission  lines,  likewise  no  interest  payment 
is  required  by  law,  but  we  are  nevertheless 
setting  it  up  as  a  hypothetical  cost,  to  in¬ 
sure  fairness  of  comparison  with  private 
operation.  Retirement  of  transmission 
line  investment  is  also  provided  for,  by 
annual  charges  against  the  consumer. 

These  items  of  interest  and  amortization 
will  be  available  to  pay  back  to  the  Treas¬ 
ury,  and  therefore,  in  a  sense  to  taxpayers 
all  over  the  country,  the  sums  appropriated 
from  the  Treasury.  Ultimately  this  prac¬ 
tice  will  leave  the  power  facilities  free 
and  clear  of  interest  obligations.  Since 
privately  operated  utilities  refund  rather 
than  retire  their  capital  obligations,  this 
policy  of  the  Authority  is  in  the  direction 
of  a  more  conservative  practice. 

4.  Depreciation — An  adequate  amount 
has  been  set  up  as  an  expense  item  to  cover 
wear  and  tear  and  obsolescence.  This  item 
is  probably  not  necessary  to  be  set  up, 
in  view  of  the  Authority’s  policy  of  amor¬ 
tizing  capital.  But  it  is  included  to  avoid 
any  question  of  fairness  of  comparison 
with  private  operations,  and  as  an  addi- 


Boulder  Dam  Foundations  Rising 


Wide  World 

At  the  rate  of  6,000  cu.yd.  every  24  hours  concrete  flows  into  the 
forms  which  daily  rise  higher  above  the  now  dry  bed  of  the  Colorado 
River  at  the  Boulder  Dam  in  Black  Canyon.  This  $165,000,000, 
730-ft.  high  dam  and  appurtenant  works  will  eventually  involve  some 
4,400,000  cu.yd.  of  concrete  before  completion.  Roughly,  100  ft.  by 
100  ft.  by  21  miles  is  an  equivalent  volume  measure. 
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tional  measure  of  conservative  financial 
practice. 

5.  Operation  and  Maintenance — On  these 
items  we  have  experience  data  on  the 
Muscle  Shoals  plant.  Economies  and  im¬ 
provements  will  doubtless  be  made  to  cut 
down  the  figure,  but  no  allowance  for  such 
economies  has  been  made  in  the  com¬ 
putations. 

6.  The  Market — The  prospective  volume 
of  business  is  of  course  a  basic  factor  in 
setting  a  selling  price  in  a  new  business 
venture,  where  no  market  has  yet  been 
attached.  In  these  computations  we  have 
leaned  to  the  conservative  side.  The  fig¬ 
ure  must  of  necessity  be  an  estimate,  since 
at  the  present  time  almost  the  entire  mar¬ 
ket  in  the  Valley  is  occupied  by  private 
utilities.  To  be  conservative,  the  estimate 
of  volume  of  business  is  on  the  basis  of 
primary  power;  i.e.,  power  available 
through  the  entire  year.  Yet  the  Authority 
has  available  some  500,000,000  kilowatts 
of  secondary  power,  much  of  which  can 
be  sold  at  a  reasonble  price. 

It  is  unreasonable  to  anticipate  that  the 
volume  of  business  will  immediately  be 
adequate  to  carry  the  full  costs.  In  any 
business  there  is  a  development  period,  and 
we  have  taken  this  factor  into  account  in 
our  computations,  particularly  since  we  be¬ 
gin  operations  with  a  huge  plant  on  which 
we  are  accepting  fixed  charges. 

Two  factors  will  probably  shorten  this 
development  period  materially ;  the  low 
rates  proposed  will  probably  (a)  give  the 
.\uthority  a  fair  market,  and  (b)  result 
in  greatly  increased  demand  for  electricity. 

The  proposed  rates  to  be  charged  the 
householder  and  farmer  by  the  municipali¬ 
ties  were  similarly  based  upon  estimated 
costs.  A  substantial  and  conservative 
spread  between  the  price  of  transmitted 
current  sold  by  the  Authority  and  the  price 
proposed  to  be  charged  the  ultimate  con¬ 
sumer  was  suggested. 

“I  think  it  should  be  understood,”  Mr. 
I.ilienthal  stated  engagingly,  “that 
nothing  in  our  program  is  punitive.  We 
do  not  intend  to  confiscate  anybody’s 
property  without  due  return  for  the  in¬ 
vestment,  neither  do  we  intend  to  deal 
unfairly  with  any  interest.  Public  com¬ 
petition  in  the  past  has  meant  neither 
death  nor  disaster  to  private  companies. 
They  usually  have  found  that  they  can 
adjust  themselves  to  the  competition  of 
the  public  agency. 

“I  think  it  is  inevitable  that  in  such 
a  development  the  private  power  com¬ 
panies  will  be  benefited,  as  other  inter¬ 
ests  will  be,  by  the  growth  of  wealth. 
If  this  valley  is  developed  as  President 
Roosevelt’s  plan  provides,  everybody 
will  benefit.” 

T 

Federal  Aid  on  White  River  Dam 

Efforts  to  interest  the  government  in 
financing  the  building  of  Tablerock  Dam 
on  the  White  River  as  a  public  works 
project  because  of  its  flood  control  value 
are  being  made  by  the  Springfield  (Mo.) 
Chani!)er  of  Commerce  and  officers  of 
the  Doherty  interests  in  that  state. 
William  H.  Swift,  Jr..  vice-president 
and  general  manager  of  the  Springfield 


Inflation  Pressure  Returns 


Asricultural  advocates  of  currency 
inflation,  larsely  from  Southern  states, 
have  besiesed  official  Washington  with 
delegations,  telegrams  and  documents 
for  the  past  week  or  ten  days  in  pleas  for 
immediate  action  to  further,  and  swiftly, 
boost  commodity  prices.  News  of 
community  mass  meetings  and  polls  of 
Washington-absent  Congressmen  have 
led  to  further  fears  that  President  Roose¬ 
velt  might  exercise  the  powers  already 
granted  him  in  this  connection. 

Wall  Street  experienced  an  exceed¬ 
ingly  bad  case  of  the  jitters  this  week 
and  as  the  dollar  slumped  to  new  lows 
in  foreign  exchange  financial  markets 
reacted.  High-grade  bonds  off  (in¬ 
creased  Federal  Reserve  Bank  buying 
sustained  government  issues);  stocks 
first  declining,  then  rallying,  showed 
resistance  to  inflation  rumors  in  all  except 
relatively  few  issues  which  made  new 
highs  for  the  year.  Speculators  appeared 
unable  to  balance  fear  of  capital  losses 


against  unlikely  industrial  earnings  in 
their  market  operations. 

Figures  of  the  week  broadly  negative, 
even  allowing  for  holiday  effects.  Steel 
output  between  40  and  44  per  cent  of 
capacity,  or  June  levels.  Carloadings  off 
14.3  per  cent  from  previous  week,  back 
at  June  levels.  Lumber  production 
holds  mid-1931  levels.  Credit  velocity 
in  August  was  18  per  cent  slower ’than 
in  July  and  2.5  per  cent  below  August 
last  year.  Chain  food  store  dollar  sales 
decline  more  than  sales  volumes,  showing 
buyer  resistance  to  increased  prices. 
Bituminous  coal  production  down.  Manu¬ 
facturers  report  collections  against  whole¬ 
salers  to  be  slowing  down;  wholesalers 
are  carrying  retailers'  accounts  longer. 
On  the  up  side  there  are— commodity 
prices  notably  strong  in  speculative  buy¬ 
ing  and  energy  output  at  year's  peak. 

The  anticipated  October  crisis  is  not 
likely  to  be  far  off  schedule;  it  may  even 
be  ahead  of  time. 


Gas  &  Electric  Company,  a  Cities  Serv¬ 
ice  property,  stated  following  a  confer¬ 
ence  with  representatives  of  the  Spring- 
field  chamber  that  local  civic  leaders 
feel  if  they  could  get  the  backing  of  the 
federal  government  Henry  L.  Doherty 
&  Company  would  be  glad  to  go  ahead 
with  the  Tablerock  project.  The  fed¬ 
eral  Public  Works  Board  will  be  asked 
to  contribute  30  per  cent  and  lend  70 
per  cent  toward  the  $30,000,000  esti¬ 
mated  cost  of  the  dam’s  construction. 

T 

Samuel  Insull’s  Dossier 
Makes  Larger  Volume 

One  version  in  Greek,  an  English  trans¬ 
lation  and  four  photostatic  copies  of  the 
Insull  dossier  have  been  prepared  by 
the  first  secretary  of  the  United  States 
Legation  and  deposited  with  the  Greek 
Foreign  Ministry  in  Athens.  Each 
copy  consists  of  1,080  pages,  divided  in 
four  volumes,  a  total  of  twenty-four. 

“We  have  been  put  to  no  little  trouble 
and  expense  to  facilitate  the  task  of  the 
Greek  authorities,”  states  Leland  Mor¬ 
ris,  United  States  Charge  d’ Affaires  in 
Athens,  “and  have  even  had  a  book¬ 
binder  kept  specially  employed  punching 
and  sewing  up  the  copies,  including  the 
Greek  original  prepared  in  Washing¬ 
ton.” 

Details  of  the  dossier  have,  according 
to  Mr.  Insull,  been  refused  his  counsel. 


NRA  will  succeed  provided  that  in¬ 
dustry  can  operate  at  a  profit.  It  can 
work  if  men  are  fair.  It  can  work  if 
labor  is  fair.  It  can  work  if  industry  is 
fair.  It  can  work  if  government  is  fair. 

FLOYD  L.  CARLISLE 
Chairman 

Niagara  Hudson  Power  Corp. 

Mr.  Carlisle  this  week  addressed  the  Elearical 
Association  of  New  York  prior  to  the  open¬ 
ing  of  the  National  Elearical  Exposition. 


Range  Rentals  Offered 
Alabama  Power  Customers 

Joining  the  growing  ranks  of  utilities 
offering  ranges,  and  in  some  cases  other 
heavy-duty  appliances,  on  a  rental  basis 
the  Alabama  Power  Company  has  an¬ 
nounced  a  rental  plan  for  5()0  electric 
ranges  and  250  electric  water  heaters 
for  those  who  “wish  to  judge  Alabama’s 
new  low-cost  electricity  for  themselves 
in  their  own  homes.” 

Customers  agree  to  pay  a  monthly 
rental  for  the  appliances  amounting  to 
$2  for  the  first  year  for  the  range  and 
$1.45  for  the  first  year  for  the  heater, 
with  diitiinishing  amounts  over  a  five- 
year  period.  If  the  customer  decides  to 
buy  the  appliance  60  per  cent  of  the 
rental  paid  is  allowed  on  the  purchase 
price.  He  has  the  other  alternative  of 
continuing  to  pay  rent  or  he  may  at  his 
discretion  have  the  power  company  re¬ 
move  the  range  or  heater. 

T 

Maine  Tax  Plan  Fails 

By  nearly  a  two  to  one  majority  Maine 
last  week  turned  down  in  a  general  elec¬ 
tion  the  proposed  state  franchise  tax  of 
2  per  cent  on  the  gross  operating  reve¬ 
nue  from  the  sale  of  electricity  and  the 
proposed  2i  mills  per  dollar  tax  on  the 
value  of  intangible  personal  property. 

T 

Federal  Trade  Hearings 

Familiar  testimony  as  to  write-ups  and 
mergers  recurred  in  the  resumption  of 
Federal  Trade  Commissions  hearings 
last  week.  W.  S.  Barstow  &  Company 
affairs  came  under  review,  as  did  re¬ 
lated  activities  of  the  Associated  Gas 
&  Electric  system. 
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Coming  Meetings 

National  Kloctrical  Manufacturers’  As¬ 
sociation — Cleveland,  Ohio,  September 
25-28.  A.  W,  Berresford,  155  East 
44  th  Street,  New  York. 

National  Klectrical  Exposition  —  New 
York,  N.  Y.,  September  20-30.  Ralph 
Neumuller,  480  Liexington  Ave.,  New 
York. 

American  Welding  Society — Detroit, 
Mich.,  October  2-6.  M.  M.  Kelly,  29 
West  39th  St.,  New  York. 

National  Safety  Congress,  Public  utili¬ 
ties  section — Clhicago,  Ill.,  October  2-6. 
C.  B.  Boulet,  Wisconsin  Public  Serv¬ 
ice  Corporation,  Milwaukee,  Wis. 

National  Association  of  Railroad  and 
Utilities  Uommissioners  —  Cincinnati, 
Ohio,  October  10-13.  James  B.  Walker, 
270  Madison  Ave.,  New  York. 

Association  of  Iron  and  Steel  Electrical 
Engrineers — PittsburRh,  Pa.,  October 
17-19.  John  P.  Kelly,  Empire  Build¬ 
ing,  Pittsburgh. 

T 

Federal  Trade  Commissioner 
Refuses  to  Resign  Office 

Maintaining  the  Federal  Trade  Com¬ 
mission  to  be  a  continuing  and  independ¬ 
ent  body  not  under  Presidential  control, 
William  E.  Humphrey,  Republican 
member,  has  refused  to  accede  to  the 
request  of  President  Roosevelt  for  his 
resignation.  Mr.  Roosevelt  took  the 
position  that,  while  another  Republican 
would  have  to  be  appointed  to  fill  the 
place,  his  administration  policies  with 
respect  to  the  Trade  Commission  could 
be  achieved  better  through  one  of  his 
own  appointees.  Instead  of  resigning 
Mr.  Humphrey  wrote  the  President  that 
the  organic  law  creating  the  commis¬ 
sion  permitted  removal  of  a  commis¬ 
sioner  only  for  wrongdoing  or  inef¬ 
ficiency.  Neither  of  these  grounds  has 
been  cited  by  the  President  in  connec¬ 
tion  with  Mr.  Humphrey,  who  was  ap¬ 
pointed  to  the  commission  in  1925  by 
President  Coolidge  and  reappointed  in 
1931  by  President  Hoover. 

In  contending  that  President  Roose¬ 
velt  had  no  authority  to  remove  him, 
Mr.  Humphrey  has  raised  the  question 
as  to  the  presidential  power  to  remove 
at  will  any  members  of  independent 
federal  commissions  who  have  been  con¬ 
firmed  by  the  Senate. 

T 

Extradition  Appeal  Denied 
Martin  Insull  in  Canada 

In  a  ruling  handed  down  last  week 
Justice  W.  H.  Wright  of  Toronto  dis¬ 
missed  a  motion  on  behalf  of  Martin  J. 
Insull  for  leave  to  appeal  against  a  judg¬ 
ment  of  Justice  K.  C.  Kingstone  declin¬ 
ing  to  appoint  a  commission  to  go  to 
Chicago  to  examine  certain  witnesses 
upon  questions  relating  to  the  effort  of 
Cook  County,  Illinois,  to  have  Mr. 
Insull  extradited  from  Canada  to  face 
charges  of  embezzlement  in  Chicago. 
“I  am  strongly  of  the  opinion,”  said 
Justice  Wright,  “that  no  appeal  lies  and 
on  that  ground  alone  the  application 


should  be  refused.  I  regret  that  I  have 
to  come  to  that  conclusion,  because  the 
matter  is  of  such  importance.  Justice 
Wright  added  that  he  knew  of  no  pro¬ 
vision  of  law  which  permitted  him  to 
refer  to  the  Court  of  Appeals  the  ques¬ 
tion  raised  by  the  application  on  behalf 
of  Mr.  Insull. 

During  the  week  James  T.  Wood¬ 
ward,  chairman  of  the  protective  com¬ 
mittee  for  general  lien  and  collateral 
trust  per  cent  bonds  of  the  North¬ 
eastern  Public  Service  Company,  noti¬ 
fied  holders  that  the  Chemical  Bank  & 
Trust  Company  has  agreed  to  take  no 
action  in  furtherance  of  foreclosure  pro¬ 
ceedings  under  the  first  lien  bonds,  all 
of  which  are  owned  by  the  bank,  pend¬ 
ing  presentation  of  a  reorganization  plan 
by  the  general  lien  bondholders’  com¬ 
mittee. 

T 

Arcless  Performance 
of  Industrial  Contactors 

Without  introducing  mechanical  devices 
to  suppress  the  arc  it  is  possible  to  speed 
a.c.  arc  extinctions  with  a  simple, 
rugged,  single-break  type  of  contactor 
by  inclusion  of  an  “arc  arrester.”  A 
recent  development  by  Westinghouse  for 
mounting  on  the  base  of  a  contactor  or 
linestarter  involves  a  small  unit  con¬ 
sisting  of  a  small  capacitor  and  resistor 
connected  across  the  poles  on  the  load 
side  of  the  contacting  device. 

Effectiveness  of  the  development  is 
said  to  be  startling.  Oscillograms  show 
less  than  one-half  cycle  arcing  with  the 
arc  arrester  as  against  a  persistence  of 
five  to  eight  half  cycles  under  otherwise 
identical  conditions  without  it.  This 
example  involved  tests  at  550  volts,  60 
cycles  with  a  7i-hp.  motor,  rotor  locked, 
as  load. 

In  practical  installations  but  one  unit 
is  required  for  a  three-phase  contactor 
and  relief  is  afforded  not  only  for  the 
contactor,  or  linestarter  upon  which  it 
is  mounted,  but  also  for  any  disconnect, 
operating  switch,  fuse  or  other  ruptur¬ 
ing  device  connected  ahead  of  the  con¬ 
tactor.  On  three-phase  reversing  serv¬ 
ice  but  one  “arc  arrester”  is  required 
as  it  acts  with  equal  effectiveness  to  re¬ 
lieve  either  the  forward  or  reversing 
contactor. 

T 

Unemployed  Sell  Lamps 

Nebraska  Power  Company  has  taken 
40  men  from  Omaha’s  list  of  the  unem¬ 
ployed  and  set  them  out  on  a  two 
months’  house-to-house  canvass  to  sell 
lamps.  Newspaper  ads  advise  the  pub¬ 
lic  of  the  project  and  urge  purchase 
from  these  armband-identified  lamp  men 
of  the  winter’s  supply  of  lamps,  adding: 
“These  lamps  will  be  purchased  from 
your  neighborhood  dealer  and  charged 
on  your  next  electric  service  bill.” 


Ind  iana  Commission 
No  Longer  Self-Supporting 

For  the  first  time  since  the  Indiana 
Public  Service  Commission  was  formed, 
the  six-months  period  just  passed  has 
demonstrated  this  regulatory  body  to 
have  ceased  being  self-supporting. 
Indiana  utilities  are  required  to  pay 
fees  for  filing  cases,  for  hearings  and 
a  percentage  upon  all  new  bond  issues. 
In  the  last  year  there  have  been  no 
petitions  for  rate  increases,  hearings  at 
utility  behest  have  been  minimized  and 
new  financing  was  at  a  standstill. 

So  acute  have  finances  become  that 
Governor  Paul  V.  McNutt,  elected  on 
a  platform  of  public  utility  rate  reduc¬ 
tion,  has  stated  that  money  from  his 
emergency  contingent  fund  may  have  to 
be  advanced  to  meet  operating  costs  of 
the  commission  before  the  end  of  the 
fiscal  year.  All  this  in  spite  of  the  fact 
that  the  last  legislature  cut  salaries 
from  $145,000  to  $100,000. 

The  rotary  fund  is  being  depleted,  no 
receipts  have  been  directed  to  it  since 
July  1  and  the  fund  has  dropped  nearly 
a  third  and  promises  to  become  extinct 
unless  utilities  begin  building  it  up 
through  payments  for  cases,  hearings 
and  bond  issues. 

Paradoxically  enough,  commission 
activity  is  most  brisk.  In  the  last  six 
months  three  commissioners  have  been 
in  office,  instead  of  the  previous  five, 
which  number  constituted  former  com¬ 
missions;  the  cases  on  the  docket  have 
been  reduced  from  1,686  to  1,206. 
Scores  of  hearings  have  been  set  and 
the  average  hearings  a  day  will  be 
around  five,  with  as  many  as  ten  having 
been  heard  in  a  single  day.  The  pres¬ 
ent  commission  has  received  1,098  new 
cases  in  the  last  six  months. 

T 

NRA  Industry  Codes 
in  Unchanged  Status 

Though  hearings  have  been  completed 
on  the  electrical  contracting  industry 
code  no  approval  has  yet  been  made  by 
President  Roosevelt.  Testimony  pre¬ 
sented  at  the  hearings  last  week  is  to  be 
assembled  and  analyzed  for  the  master 
construction  industry  code  and  supple¬ 
mentary  codes,  of  which  electrical  con¬ 
tracting  is  one. 

Other  codes  related  to  the  electrical 
industry  have  been  submitted  on  behalf 
of  the  electrical  protection  industry,  in¬ 
candescent  electric  lamp  manufacturing 
industry  (Incandescent  Lamp  Manufac¬ 
turers’  Association)  central-station  elec¬ 
tric  protective  industry  (Central  Station 
Electric  Protective  Association)  and 
electrical  and  mechanical  service  indus¬ 
try  (National  Industrial  Service  Asso¬ 
ciation).  No  other  code  activities  have 
taken  place  this  week. 
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Preferred  Dividends  Off 
for  Engineers  Public  Service 

Directors  of  Engineers  Public  Service 
Company  have  voted  to  defer  dividends 
payable  October  1  on  three  series  of 
preferred  stock. 

C.  W.  Kellogg,  president,  in  an 
official  statement  last  week  pointed  out: 
“The  earnings  of  the  parent  company 
for  the  first  three-quarters  of  this  year 
will  cover  the  preferred  dividends  by 
a  small  margin.  On  the  other  hand, 
aggregate  current  earnings  of  sub¬ 
sidiaries  both  gross  and  net  are  still 
falling  below  the  corresponding  period 
of  the  preceding  year  and  this,  together 
with  the  Federal  tax  on  electric  energy 
beginning  Sept.  1  and  the  increase  in 
expenses  required  to  comply  with  the 
provisions  of  the  NRA  code,  will  pre¬ 
vent  the  earnings  of  the  full  preferred 
dividends  until  business  improves.  Un¬ 
der  these  conditions  the  directors  be¬ 
lieve  they  should  defer  the  preferred 
dividends  and  conserve  cash.” 


Sharp  Drop  in  Utility  Stocks 


Though  many  common  stocks  on  the  general  lists  this  week  touched 
highs  for  the  year,  those  of  utilities,  as  indicated  by  the  “Electrical 
World”  average,  slumped  to  the  lowest  point  since  April,  23.8.  Last 
week,  26.3.  T.V.A.  rate  reaction  a  factor. 


Doherty  Men  Organize 
New  Securities  Company 

In  accordance  with  the  announcement 
made  last  month  by  Henry  L.  Doherty 
&  Company  that  an  independent  com¬ 
pany  would  be  organized  by  former  em¬ 
ployees  to  handle  the  distribution  of  se¬ 
curities  (Electrical  World,  August 
5,  page  165),  Alpha  Distributors,  Inc., 
has  been  formed  to  deal  in  securities  of 
every  kind.  The  major  portion  of  the 
business  of  the  new  company  will  be 
distribution  of  securities  through  its 
own  branch  offices,  which  were  the  re¬ 
tail  securities  offices  of  Doherty  & 
Company.  The  company  also  con¬ 
templates  inviting  established  security 
dealers  and  others  to  participate  in  the 
sale  of  investments.  R.  C.  Russum  is 


president  and  S.  B.  Irelan  is  first  vice- 
president  and  general  manager.  The 
principal  offices  will  be  at  60  Wall 
Street,  New  York,  and  as  soon  as  the 
company  has  been  qualified  in  the  sev¬ 
eral  states  it  will  have  branch  offices  in 
25  cities. 

Prior  to  the  passage  of  the  new  se¬ 
curities  act,  Doherty  &  Company  had 
withdrawn  an  application  for  a  new  li¬ 
cense  to  do  business  in  West  Virginia, 
being  unwilling  to  comply  with  certain 
new  state  security  regulations  (Elec¬ 
trical  World,  July  15,  page  68).  Last 
year  the  sale  of  Cities  Service  securi¬ 
ties  had  been  banned  in  the  state  of 
Kansas,  although  later  the  ban  was 
raised  under  a  temporary  permit  issued 
by  the  Kansas  Charter  Board  (Elec¬ 
trical  World,  March  18,  page  344,  and 
March  25,  page  376). 

T  T  T 


Winnipes  Electric  to  Default 

President  Edward  Anderson  of  the 
Winnipeg  Electric  Company  announced 
late  last  week  that,  “It  is  with  very 
great  regret  that  owing  to  the  depres¬ 
sion  of  the  past  few  years,  which  still 
continues  and  has  resulted  in  largely 
decreased  earnings,  directors  of  Win¬ 
nipeg  Electric  Co.  consider  the  present 
financial  position  of  the  company  does 
not  justify  payment  of  interest  due 
October  2  on  the  5  per  cent  refunding 
mortgage  stock  payable  in  sterling  and 
the  6  per  cent  refunding  mortgage 
bonds,  as  resources  are  already  in¬ 
adequate  for  requirements.  Negotia¬ 
tions  are  in  progress  looking  to 
complete  reorganization  of  financial 
structure  of  Winnipeg  Electric  and 
allied  companies.” 


Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


OperatiiiK  Companies 


Holding;  ('ompanies 


Operating 

Ratio 


Operating 

Ratio 


Duqufnne  Light 
(Year  end^  July  31) 


Net  earnings .  13,513,036 

Net  balance* .  10,967,596 

Northern  States  Power  (Del.) 

(Year  ended  July  31) 

Gross  earnings .  31,152,443 

Net  earnings .  12,361,914 

Net  balance* .  6,435,613 

Puget  Sound  Power  &  Light 
(Year  ended  July  31) 

Gross  earnings .  12,682,761 


Net  earnings . 

Net  balance . 

Vimnia  Electric  A  Power 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Net  balance . 


4,850,857 

509,973t 


14,729,213 

5,325,843 

2,245,136 


1932 

Increase 

1933 

1932 

1933 

1932 

Increase 

1933 

1932 

$26,406,912 

15,128,812 

—  9.8 

—  10.7 

43 

43 

Continental  Gas  A  EJeetric 
and  subsidiaries 
(Year  ended  July  31) 
Gross  earnings . 

$30,579,914 

$30,929,583 

—  1.1 

66 

64 

12,779,757 

—  14.2 

Net  balance . 

1,207,166 

2,740,521 

—  55.9 

,  , 

33,343,614 

14,106,921 

—  6.6 
—  12.4 

60 

58 

Engineers  Public  Service 
and  constituent  cos. 
(Year  ended  July  31) 
Gross  earnings . 

43,240,702 

48,961,313 

—  11.7 

65 

64 

8,263,707 

—  5.5 

Net  balance . 

522,670 

2,941,039 

—  81.8 

14,470,503 

5,666,396 

—  12.4 

—  14.4 

62 

61 

Philadelphia  Company 
and  subsidianes 
(Year  ended  July  31) 
Gross  earnings . 

45,542,730 

52,224,576 

—  12.8 

66 

65 

741,800 

—  169.0 

Net  balance* . 

7,276,488 

10,731,637 

—  32.2 

16,149,350 

5,577,961 

—  8.8 
—  4.5 

64 

66 

United  Light  A  Power 
and  subsidiaries 
(Year  ended  July  31) 
Gross  earnings . 

73,959,959 

82,653,729 

—  11.5 

69 

68 

2,536,578 

—  11.5 

Net  balance . 

l,361,425t 

2,567,760 

—153.0 

•  • 

.. 

JAvailable  for  all  dividends.  tDeficit. 

Grov  earnings — (Operating  Companies)  Gross  operating  revenue.  (Holding 
Compaiues)  Gross  operating  revenue  plus  other  income.  Net  earnings — Earn¬ 


ings  after  deduction  from  gross  earnings  of  operating  expenses  taken  to  include 
taxes,  depreciation,  maintenance,  operating,  etc.  Net  balance — Balance  available 
from  income  for  common  stock  dividends. 
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proportion  of  their  total  maturities  and 
having  defaulted  on  a  substantially 
smaller  proportion  than  the^  other 
groups.  They  paid  57.9  per  cent,  as 
compared  with  27.2  per  cent  for  indus¬ 
trials  and  46.3  for  railroads,  and  de¬ 
faulted  on  20.8  per  cent  as  compared 
with  34.8  for  industrials  and  25.1  per 
cent  for  railroads. 


r’s  Record 


Large  light  and  power  customers  in¬ 
creased  their  use  of  electrical  energy 
in  July  by  150,000,000  kw.-hr.  over  June 
and  by  760,000,000  over  July  of  last 
year.  The  increase  amounts  to  5  and 
30  per  cent,  respectively,  and  accounts 
for  most  of  the  change  in  total  output. 
Domestic  use  was  slightly  less  than  in 
June,  but  was  1.5  per  cent  greater  than 
a  year  ago.  Total  revenue  from  ulti¬ 
mate  consumers  was  virtually  the  same 
as  in  June  and  1.6  per  cent  greater  than 
for  the  corresponding  month  last  year. 

As  announced  by  the  Edison  Electric 
Institute  energy  sales  (in  millions  of 
kw.-hr.)  to  ultimate  consumers  and  the 
per  cent  change  compared  with  July, 
Per  Cent  Change  from  Previous  Year  1932,  were  as  follows; 

. - Week  ended - 

Sept.  16  Sept.  9  Sept.  2 

Region 

New  England. .  -f-  9.5  -1-10.7  -fl2.7 


Jan.  Feb.  March  April  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec. 


Central-station  output  for  the  week  States  also  show 
ended  September  16,  announced  by  the  tlian  in  the  precedir 
Edison  Electric  Institute  as  1,663,212,- 

000  kw.-hr.,  exceeded  by  a  small  margin  Weekly  Output,  M 
the  previous  high  for  the  year  attained 

in  the  last  week  ot  July.  As  m  the  sept.  9..  i,583  Sept.  lo. 
recent  past,  production  continues  al-  a'p*  2I:.  !:63o  K  27! 
most  identical  in  amount  with  that  of  Aug.  I9..  lioso  Aug.  20. 
corresponding  weeks  in  1931.  The  gain 
over  the  same  week  in  1932  increased 
to  12.7  per  cent;  the  increase  compared 
with  the  week  of  Labor  Day  was  greater 
than  last  vcar.  i.-ur  . 

Regionally  the  Mountain  States  and  Central  industrial 
the  Central  industrial  area  continue  so^thStTstatw . ’. 
to  report  the  largest  gains.  The  Mid-  Rocky  Mountain, 
die  Atlantic,  West  Central  and  Southern  unlt^  St°^M.’.'. 


Domestic  . 

Commercial,  small  light 

and  power  . 

Commercial,  large  light 

and  power  . 

Municipal  street  lighting  . 
Railroads,  street  &  inter- 

urban  . 

Railroads,  electrified 

steam  . 

Municipal  &  miscellaneous 

Total  sales  to  ultimate 
consumers  . 


Japanese  Power  Expansion 

Because  of  a  marked  increase  in  de¬ 
mand  for  electric  power  and  as  prevail¬ 
ing  construction  costs  are  unusually 
low,  seven  large  Japanese  power  com¬ 
panies  have  inaugurated  plans  for  new 
power  plants  to  have  an  aggregate  ca¬ 
pacity  of  233,550  kw.,  according  to 
advices  to  the  U.  S.  Commerce  Depart¬ 
ment.  As  first  submitted  to  the  Gov¬ 
ernment  authorities  for  approval,  the 
power  companies’  plans  called  for  new 
plant  construction  to  generate  423,000 
kilowatts.  Because  of  doubt  as  to 
wliether  the  present  demand  for  elec¬ 
tricity  would  continue,  however,  less 
than  half  of  the  .schemes  put  forward 
were  sanctioned. 


jioses,  according  to  R.  H.  Van  Deusen 
of  Stone  &  Webster  &  Blodget,  Inc.  A 
detailed  analysis  of  the  larger  issues 
shows  that  47.4  per  cent  were  paid  on 
maturity,  27.4  per  cent  were  extended 
or  exchanged  for  new  securities  and 
25.2  per  cent  were  defaulted.  The  utili¬ 
ties  made  the  best  showing  in  maintain¬ 
ing  their  credit,  having  met  a  larger 


Twin-Filament  Street  Lights 

Following  experiments  with  extinguish¬ 
ing  some  lamps,  using  multiple  clusters 
and  with  several  lamp  installations  on 
the  same  standard,  all  in  an  endeavor 


When  New  York  Stopped  for  the  NRA 

engineers  of  the  electric  dated  Gas  Company  of  New  \  ork  the 
iiliated  with  the  Consoli-  NRA  parade  on  Wednesday  afternoon, 

_  September  13,  cost  those  companies 

~l  I  I  I  $36,500  in  decreased  sales  of  electricity, 

■  if  figured  at  5  cents  a  kilowatt-hour. 

The  decrease  in  the  load  from  that  of 
the  preceding  day  was  730,000  kw.-hr. 
The  drop  in  load  extended  from  1 :30 
p.m.  to  beyond  midnight,  with  a  slight 
rise  above  that  of  the  preceding  day  of 
about  an  hour’s  duration  from  6:1.^  to 
7:15  p.m.  This  rise  reached  a  peak  of 
about  22  kw.  above  the  preceding  day’s 

I  _ N«+  Decrease _  load.  The  drop  reached  its  lowest  point 

1  73O,000Kw.-Hr  3.30  p  ni..  when  it  was  155,000  kw. 

imder  the  load  of  the  preceding  day.  The 
M  chart  shows  deviations  from  that  dav. 


Utilities  Maintain  Credit 

Although  obligations  of  domestic  cor- 
])orations  maturing  in  the  first  six 
months  of  1933  totaled  approximately 
$575,000,000,  the  financing  of  these  cor- 
jiorations  through  the  offering  of  securi¬ 
ties  to  the  public  amounted  to  a  little 
more  than  $200,000,000,  about  three- 
fourths  of  which  was  for  refunding  pur- 
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to  reduce  street-lighting  costs  in  late 
night  hours,  Paris,  France,  has  turned 
to  twin-filament,  high-frequency,  re¬ 
mote-controlled,  gas-filled  incandescent 
lamps.  The  most  widely  used  type  has 
200-  and  500-watt  filaments  inclosed  in 
a  500-watt  size  bulb. 

T 

Municipal  Plant  Sold/ 

Taxes  Argued  in  Utah 

To  the  Utah  Supreme  Court  has  gone 
the  vexing  question  of  whether  the 
owner  of  a  title-retaining  note  or  the 
person  in  possession  of  the  property 
covered  by  it  must  pay  the  tax.  A  writ 
of  review  has  been  issued  by  the  court 
against  the  state  tax  commission,  di¬ 
recting  that  body  to  deliver  to  the  court 
the  record  of  the  proceedings  before  it 
with  regard  to  the  assessment  of  the 
property  of  the  Southern  Utah  Power 
Company  in  Kane  County. 

The  writ  was  issued  on  petition  of 
the  county  commissioners  of  Kane 
County,  whose  action  was  overruled  by 
the  tax  commission.  The  plant  in  ques¬ 
tion  was  built  for  Kanab  city  by  the 
Fairbanks  Morse  Company,  which  took 
a  title-retaining  note.  After  operating 
it  for  three  years,  during  which  the 
l)lant,  as  a  municipal  enterprise,  was  not 
assessed,  the  city  sold  the  plant  to  the 
power  company.  When  the  assessor 
came  to  place  a  value  on  the  property, 
he  found  that  the  title  remained  with 
the  Fairbanks  Morse  Company  and  its 
successors  in  interest  to  whom  the  note 
had  been  sold. 

Accordingly,  taxes  for  four  years 
were  assessed  against  the  titleholder, 
and  the  county  commissioners  upheld 
this  action  of  the  assessor. 

T 

$135,000,000  Grid 
Completed  in  Britain 

This  month  Great  Britain’s  national 
transmission  scheme,  undertaken  by  the 
British  Central  Electricity  Board  and 
5i  years  in  building  at  a  cost  of 
£27,000,000,  was  completed.  Last  link 
in  the  overhead  network  supported  by 
26.265  towers  and  covering  the  length 
and  breadth  of  the  country  was  that 
at  Fordingbridge,  on  the  outskirts  of 
the  New  Forest. 

The  completed  project  gave  employ¬ 
ment,  directly  and  indirectly,  to  more 
than  200,000  workers.  There  are  4,000 
miles  of  transmission  lines,  2,894  miles 
operating  at  132,000  volts,  the  re¬ 
mainder  at  33,000  and  66,000  volts. 

The  system  has  been  split  up  into 
nine  main  areas,  and  the  tower  with 
which  the  network  has  been  completed 
is  in  the  South-West  of  England 
scheme.  The  Thames  crossing  towers 
at  Dagenham  are  487  ft.  high  and  are 


among  the  largest  of  their  type  in  the 
world.  Outdoor,  132,000  volt  metal-clad 
switchgear  is  used  at  Tongland,  Scot¬ 
land,  and  75,000  kva.  transformers  are 
installed  in  the  Clarence  Dock  sub¬ 
station,  near  Liverpool. 

There  are  273  transforming  and 
switching  stations  in  the  grid  with  a 
transforming  capacity  of  11,000,000 
horse-power.  About  2,500  miles  of 
the  network  are  in  operation  at  present. 
Towards  the  end  of  1934  probably  the 
whole  system  will  be  in  operation, 
carrying  a  wholesale  supply  of  power 
to  almost  every  corner  of  the  United 
Kingdom. 

It  is  estimated  that  the  grids  will  be 
loaded  to  the  extent  of  70  per  cent  in 
1935  and  fully  loaded  in  1940,  when  the 
output  of  current  will  be  25,000,000,000 
kw.-hr. 

T 

Commission  Jurisdiction 
Over  Affiliates’  Contracts? 

•Application  by  the  Chicago  District 
Pijieline  Company  to  the  Federal  Dis¬ 
trict  Court  in  Chicago  for  an  injunction 
to  restrain  the  enforcement  of  a  rate 
reduction  ordered  last  June  by  the  Illi¬ 
nois  Commerce  Commission  brings  to 
the  fore  the  question  of  commission 
jurisdiction  over  contracts  between  a 
utility  and  a  non-utility  where  the  own¬ 
ership  relation  is  much  less  than  100 
per  cent. 

In  the  case  in  question.  Peoples  Gas, 
Light  &  Coke,  Public  Service  of  North¬ 
ern  Illinois,  and  Western  United  Gas 
&  Electric  companies  buy  their  natural 
gas  at  wholesale  from  Chicago  District 
Pipeline  Company,  which  in  turn  buys 
it  from  the  Natural  Gas  Pipeline  Com¬ 
pany  of  America,  owner  and  operator 
of  the  pipeline.  Through  a  subsidiary 
the  three  foregoing  operating  utilities 
own  the  Chicago  District  Pipeline  Com¬ 
pany  100  per  cent  and  also  have  a  26.63 
per  cent  ownership  in  the  Natural  Gas 
Pipeline  Company  of  America.  The 
balance  of  more  than  73  per  cent  is 
owned  by  five  other  companies. 

The  commission  ordered  a  reduction 
by  the  Chicago  District  Pipeline  Com¬ 
pany  of  the  rates  it  charged  the  operat¬ 
ing  utilities,  setting  a  price  considerably 
lower  than  the  existing  contract  price. 
Such  a  reduction  the  District  company 
contends  would  amount  to  confiscation 
of  property. 

The  question  may  be  stated  as, 
“Where  there  is  some  affiliation  of  in¬ 


Major  New  Construction 
This  Week 

Southern  CaliFornia  Edison  Company 
plans  three-wire  transmission  line  at  New¬ 
port  Beach,  Calif.,  includins  line  over 
Newport  Bay  Channel. 

Transformers,  motors,  refrigeratins  ma¬ 
chinery,  hoists,  conveyors,  etc.,  will  be 
required  for  waterfront  terminal  to  be  con¬ 
structed  by  city  of  Savannah,  Ga.  A 
$2,800,000  project. 

Interboro  Beverase  Corporation,  Brook¬ 
lyn,  N.Y., plans  $500,000  bottlins  plant. 

Commercial  Malt  Company,  Detroit, 
Mich.,  plans  $500,000  plant  in  River 
Rouse  district. 

Appropriation  of  $575,000  has  been 
authorized  for  extensions  and  improve¬ 
ments  in  power  plant  at  Naval  Academy, 
Annapolis,  Md.,  and  bids  will  soon  be 
asked  by  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washinston,  D.  C. 

Motors,  pumps,  hoists,  automatic  lifts, 
regulators,  etc.,  will  be  installed  in  serv¬ 
ice  building  of  Pershing  Square  Garage 
Company,  Co'S  Angeles,  Calif.  A 
$2,000,000  project. 

Knoxville.  Tenn.,  is  considering  con¬ 
struction  of  city-owned  power  trans¬ 
mission  and  distribution  system  to  cost 
$4,367,000,  with  power  substations, 
switching  stations  and  other  line  structures, 
securing  power  from  Tennessee  Valley 
Authority.  Proposition  before  voters  at 
coming  November  election. 

Until  October  9,  bids  will  be  received 
by  Public  Works  Officer,  Navy  Yard, 
Puget  Sound,  Wash.,  for  $1,350,000 
electrical  and  machinery  shop  (Specifica¬ 
tions  7338).  Apropriation  authorized. 

Tide  Water  Power  Company,  Wil¬ 
mington,  D.  C.,  will  rebuild  17-mile 
transmission  line  at  Carolina  Beach  and 
vicinity  and  construct  a  substation,  for 
industrial  power  service. 


state  supreme  court  where  the  degree 
of  affiliation  between  parties  was  prac¬ 
tically  100  per  cent  it  has  been  held 
that  the  commission  might  with  pro¬ 
priety  examine  prices,  the  legal  rule  of 
principal  and  agent  being  applicable. 

▼ 

Westinghouse  Handles  Betmico 

Arrangements  have  been  made  with 
Westinghouse  Electric  Supply  Company 
by  the  Brown  Company  of  Portland, 
Me.,  for  the  former  to  handle  Bermico 
conduit  sales  exclusively.  Further 
strength  is  said  to  be  afforded  the  prod¬ 
uct  by  the  addition  of  “Solka,”  a  cellu¬ 
lose  material,  to  the  fiber  conduit. 

T 


terest,  but  only  of  a  minority  nature, 
must  the  commission  accept  as  part  of 
the  operating  e.xpenses  of  a  utility 
under  its  jurisdiction  the  payments 
which  it  makes  under  contract  to  a 
non-utility  doing  an  interstate  business 
and  which  is  therefore  not  under  its 
jurisdiction?” 

In  two  previous  cases  before  the 


New  York  Metal  Prices 

S«pt.  12.  J  933  Sept.  19,193? 
Cents  i)er  Cents  per 
Pound  Pound 


Copper,  electrolj^ic. .... 
Lead,  Am.  S.  &  n.  price. 

.\ntimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin,  Straits . 

.\luminum,  99  per  cent. . 


9.00 
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As  to  Rates - 

•  Detroit  Edison  Company’s  petition 
for  an  order  restraining  the  state  utili¬ 
ties  commission  from  enforcing  a  rate 
cut  order  has  been  upheld  by  Circuit 
Judge  Leland  W.  Carr,  Lansing,  Mich. 
Attorney  General  Patrick  H.  O’Brien 
had  filed  a  petition  for  dismissal  of  the 
company’s  petition.  An  appeal  to  the 
Michigan  Supreme  Court  is  expected 
to  be  made.  A  temporary  order  issued 
by  Judge  Carr  recently  prevents  the 
commission  from  putting  its  $1,500,000 
yearly  rate  cut  order  into  effect  (Elec¬ 
trical  World,  Sept.  2,  page  298).  The 
commission  has  accepted  an  $800,000 
reduction  offered  commercial  consumers 
independently  of  the  commission’s  or¬ 
der. 

•  Union  Gas  &  Electric  Company’s 
new  electric  rate  ordinance  presented 
to  the  Cincinnati  (Ohio)  Council  last 
week,  has  been  referred  to  the  com¬ 
mittee  for  public  hearings  and  negotia¬ 
tions  with  the  company.  Council’s 
Public  Utilities  Committee  has  recom¬ 
mended  for  passage  by  Council  an 
emergency  ordinance  which  would  con¬ 
tinue  indefinitely  the  present  rates. 
Julian  A.  Poliak,  chairman  of  the  com¬ 
mittee,  said  these  rates  would  be  con¬ 
tinued  until  the  new  ordinance  is 
adopted  by  Council  and  becomes  effec¬ 
tive. 

•  Missouri  Public  Service  Commission 
has  announced  that  reductions  in  utility 
rates  since  June  1  under  new  schedules 
filed  or  reported  to  the  commission  will 
make  an  annual  saving  of  $1,817,506 
to  Missouri  consumers.  J.  C.  Collet, 
chairman,  said  most  of  the  reductions 
have  been  made  voluntarily  by  the 
utility  companies,  following  conferences 
with  the  commission.  A  major  reduc¬ 
tion  was  reported  by  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis 
(Electrical  World,  Sept.  2,  page 
298).  Reductions  of  $1,724,576  were 
made  by  electric  light  and  power,  gas 
and  water  companies,  telephone  reduc¬ 
tions  making  up  the  balance  of  $92,930. 

Indiana  rate  negotiations 

•  Petition  of  Sherman  Minton,  public 
counsellor  for  the  Indiana  Public  Serv¬ 
ice  Commission,  to  require  the  Public 
Service  Company  of  Indiana  to  show 
cause  why  its  rates  should  not  be  low¬ 
ered,  has  been  set  for  September  25. 
The  action  is  one  of  the  most  wide¬ 
spread  ever  filed  in  Indiana.  John  N. 
Shannahan,  president  of  the  company, 
has  asked  for  a  further  delay  in  an 
attempt  to  establish  compromise  rates. 
He  asserted  the  company  was  in  no 
better  position  to  plan  for  the  future 
than  a  month  ago  when  the  commission 
heard  a  report  of  the  difficulties  in  the 
way  of  such  a  compromise.  Perry 
McCart,  chairman  of  the  commission, 
however,  stated  that  there  had  been  no 
“honest  effort’’  to  reach  an  agreement 


on  a  reduced  schedule  since  the  petition 
was  filed  last  June  and  that  it  was 
self-evident  there  was  no  intent  to  work 
out  a  compromise  “around  the  table,” 
as  had  been  suggested  by  the  commis¬ 
sion  in  an  effort  to  avoid  a  formal 
hearing. 

Other  Indiana  companies  which  re¬ 
cently  have  reduced  rates  are  the  South¬ 
eastern  Indiana  Power  Company  and 
the  Laporte  Gas  &  Electric  Company. 
The  municipally  owned  electric  plant  at 
Washington  has  requested  the  commis¬ 
sion  for  authority  to  lower  its  kilowatt 
hour  rate  from  7  to  5  cents. 

•  Quebec  Power  Company  should  re¬ 
duce  its  rates  for  the  sale  of  electrical 
energy  in  the  city  of  Quebec  so  that 
its  fair  revenue  a  year  would  approxi¬ 
mate  $1,316,996,  instead  of  $1,6^,624, 
which  was  its  revenue  for  1932,  ac¬ 
cording  to  a  report  made  public  by  a 
Commission  of  Enquiry.  At  the  same 
time  members  of  the  commission 
strongly  advise  the  city  not  to  try 
securing  reduction  of  rates  by  mu¬ 
nicipalization,  as  the  wisdom  of  such  an 
investment  is  more  than  doubtful.  A 
comparative  table  of  figures  computed 
in  the  report  reveals  that  the  reduction 
in  rates  to  which  the  customers  of  the 
company  are  entitled  amounts  to  20.7 
per  cent  of  the  present  revenue.  The 
rate  schedules  proposed  would  reduce 
cost  of  residential  service  by  26  per 
cent;  commercial  service  23  per  cent; 
industrial  service  9  per  cent  and  street 
lighting  36  per  cent.  When  differences 
arose  between  the  power  company  and 
the  Quebec  City  Council,  the  company 
suggested  that  it  would  lower  its  rate 
under  a  schedule  that  would  remain  in 
effect  until  1935. 

•  Consolidated  Gas  Company’s  electric 
subsidiaries  were  directed  last  week  by 
the  New  York  Public  Service  Com¬ 
mission  to  show  the  actual  cost  and  de¬ 
tails  of  the  employment  of  250  of  the 
2,100  additional  employees  contemplated 
by  the  code  under  which  the  seven  com¬ 
panies  are  operating.  During  examina¬ 
tion  Frank  E.  Carstarphen,  As¬ 
sistant  Corporation  Counsel,  established 
through  Robert  B.  Grove,  vice-president 
New  York  Edison  Company,  that  there 
were  351  fewer  employees  on  August 
12,  when  the  code  became  effective, 
than  on  May  13.  He  estimated  the 
saving  to  the  companies  at  $351,000  an¬ 
nually.  Mr.  Grove  gave  a  revised  com¬ 
putation  of  the  average  weekly  pay  of 
the  2,100  additional  employees  as 
$33.18.  He  said  the  cost  of  overtime 
work  had  been  deducted  in  estimating 
the  cost  at  $3,495,000  for  the  new  em¬ 
ployees. 

•  Public  Service  Electric  &  Gas  Com¬ 
pany  won  a  point  last  week  at  the  rate 
hearings  resumed  before  the  New  Jer¬ 
sey  Public  Utilities  Commission  when 
an  effort  by  a  group  seeking  lower  rates 
to  put  into  the  record  information  re¬ 
garding  tax  bills  paid  by  Public  Service 


on  its  real  estate  failed.  The  commis¬ 
sion  ruled  that  such  information  should 
have  no  evidential  value  in  the  case. 
Representatives  of  the  Utility  Users’ 
Protective  League  of  New  Jersey  argued 
that  the  company  should  furnish  its  tax 
bills  and  assessments  as  a  relevant  fact 
in  the  present  inquiry.  President 
Joseph  F.  Autenrieth  of  the  commission, 
after  consultation  with  his  colleagues, 
declared  the  commission  did  not  believe 
that  bringing  out  information  regarding 
assessments  would  aid  in  indicating  the 
value  of  property.  It  was  shown  that 
Public  Service  Electric  &  Gas  in  1929 
paid  dividends  of  13.3  per  cent  on  the 
face  value  of  its  common  stock;  that 
in  1930  the  dividends  were  21.6  per 
cent  and  in  1931  and  1932  approxi¬ 
mately  15  per  cent. 

T 

Municipal  Items 

Bessemer,  Ala. — At  a  mass  meeting 
held  last  week  a  resolution  calling  upon 
the  City  Council  to  adopt  at  once  an 
ordinance  providing  for  an  election  on 
the  question  of  municipal  ownership 
was  adopted. 

Atlanta,  Ga. — City  Council  has  ap¬ 
pointed  a  commission  to  consider  the 
possible  advantages  of  public  ownership 
of  electric  utilities.  The  commission  is 
to  consider  the  question  of  obtaining 
power  for  the  municipality  from  the 
Tennessee  Valley-Muscle  Shoals  de¬ 
velopment. 

Rapid  City,  S.  D. — By  a  vote  of 
1,330  to  1,046  citizens  have  defeated  in 
a  special  election  a  proposal  to  bond  the 
city  for  the  construction  of  a  municipal 
lighting  and  power  plant  in  the  sum  of 
$596,000.  City  commissioners  had  ap¬ 
proved  the  bond  issue  (Electrical 
World,  Sept.  9,  page  331). 

Knoxville,  Tenn. — Voters  are  to  be 
asked  November  11  to  ratify  or  reject 
an  ordinance  which  will  permit  city 
council  to  issue  bonds  to  the  amount  of 
$4,367,000,  the  sum  set  up  by  city  coun¬ 
cil’s  power  committee  as  the  maximum 
cost  of  constructing  an  electrical  power 
distribution  system  in  this  city. 

Winchester,  Va. — Efforts  are  to  be 
renewed  in  city  council  to  petition  the 
Corporation  Court  to  call  a  special 
election  for  the  purpose  of  deciding  the 
question  of  installing  a  municipal  elec¬ 
tric  power  plant.  Citizens  will  be  asked 
to  vote  on  two  proposals,  the  first  in¬ 
volving  the  supplying  of  electrical  energy 
for  all  purposes  and  the  second  the  gen¬ 
erating  of  power  for  municipal  pur¬ 
poses  only.  Advocates  of  a  municipal 
electric  plant  contend  that  prices 
charged  by  the  Northern  Virginia 
Power  Company,  a  subsidiary  of  the 
Potomac  Edison  System,  are  consiiler- 
ably  in  excess  of  production  costs  at 
many  municipal  plants. 

Moberly,  Mo. — Formal  application 
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lias  been  filed  for  a  grant  and  loan  under 
the  national  industrial  recovery  act  with 
the  state  advisory  board  to  finance  the 
construction  of  a  municipal  power  plant 
and  distribution  system  estimated  to 
cost  $700,000. 

Caruthersville,  Mo. — At  the  spe¬ 
cial  election  held  September  12  a  munic¬ 
ipal  bond  issue  of  $210,000  to  finance 
the  construction  of  a  municipal  light 
and  power  plant  and  distribution  system 
failed  to  obtain  the  required  two-thirds 
constitutional  majority.  The  vote  was 
844  for  and  473  against.  The  proposal 
may  be  resubmitted  at  an  early  date. 

Cushing,  Okla. — Application  has 
been  made  to  the  state  advisory  com¬ 
mittee  of  the  federal  Public  Works  Ad¬ 
ministration  for  a  loan  of  $300,000  to 
finance  the  construction  of  a  municipal 
electric  power  plant  and  distribution 
system. 

Hominy,  Okla.  —  Application  has 
been  made  to  the  state  advisory  com¬ 
mittee  of  the  federal  Public  Works  Ad¬ 
ministration  for  a  loan  of  $150,000  for 
the  construction  of  an  electric  light  and 
power  plant  and  distribution  system. 

San  Francisco,  Calif. — Rescinding 
its  former  motion  to  submit  two  proposi¬ 
tions  to  the  voters  on  the  Red  Moun¬ 
tain  Bar  power  project,  one  of  which 
was  for  a  power  plant,  to  cost  $1,000,- 
OUO,  and  the  other  for  a  power  plant 
combined  with  a  transmission  line  and 
distribution  system  to  cost  $6,308,000 
(Electrical  World,  September  16, 
page  363),  the  Board  of  Supervisors 
has  voted  11  to  2  to  submit  only  the 
combined  proposal  to  voters.  It  was 
freely  stated  the  new  plan  to  restrict 
the  voters  to  the  single  proposition, 
thereby  denying  them  a  chance  to  ex¬ 
press  their  wishes,  would  defeat  the 
proposition. 

T 

Boston  Expands  Steam  Sales 

Upon  the  completion  of  approximately 
two  miles  of  underground  steam  line, 
now'  being  installed,  the  Edison  Elec¬ 
tric  Illuminating  Company  of  Boston 
will  have  nearly  seven  miles  of  under¬ 
ground  steam  mains  supplying  space 
and  water  heating  service  to  various 
large  industrial  and  commercial  build¬ 
ings  in  the  downtown  section  of  Boston. 

T 

New  York  Tax  Prosram  Approved 

Following  the  approval  of  the  New 
York  tax  program  by  the  Board  of 
Estimate  (Electrical  World,  Sept. 
i6,  page  358),  the  Board  of  Aldermen 
passed  the  new  levies  which  will  be¬ 
come  effective  with  the  Mayor’s  signa¬ 
ture  after  a  final  statutory  public  hear¬ 
ing.  The  new  taxes  of  li  per  cent  on 
public  utilities  were  amended  in  both 
branches  of  the  municipal  Assembly 


before  passage  so  that  the  tax  falls 
upon  the  gross  revenues  of  such  com¬ 
panies  instead  of  upon  their  gross  in¬ 
comes.  Latest  additional  proposals  call 
for  a  tax  on  electric  signs. 

T 

Twenty-one  Utilities 
Fight  Illinois  Tax 

Throwing  in  their  lot  with  that  of  the 
Commonwealth  Edison  Company, 
Peoples  Gas  Light  &  Coke  Company 
and  the  Public  Service  Company  of 
Northern  Illinois  (Electrical  World, 
August  26,  page  262),  eighteen  other  Il¬ 
linois  utilities  have  filed  suit  in  Cook 
County  Court  asking  injunction  to  halt 
the  collection  of  the  2  per  cent  tax  on 
electricity,  gas  and  water  service  by  the 
state  director  of  finance.  That  the  tax 
should  not  apply  to  electricity,  gas  and 
water,  inasmuch  as  they  are  not  tangible 
commodities,  was  basis  of  the  action. 
The  injunction  was  granted  this  week. 

The  petition  stated  that  “public 
utility  corporations  traditionally,  his¬ 
torically  and  by  law  are  charged  with 
the  duty  of  furnishing  their  respective 
utility  services  to  the  public,  and  such 
corporations,  unlike  the  merchant,  shop¬ 
keeper  or  other  vendor,  are,  in  fur¬ 
nishing  such  services,  not  engaged  in 
the  business  of  selling  property  of  any 
kind  at  retail  as  the  expression  ‘sale  at 
retail’  is  popularly  understood,  gener¬ 
ally  accepted  and  used  in  said  act.” 

No  taxes  have  been  as  yet  paid  under 
the  tax  act  which  went  into  effect  on 
July  1.  Difficulties  beset  the  Illinois 
tax  program  from  the  very  beginning, 
the  3-cent  retailers’  occupational  tax 
having  been  held  invalid  by  the  state 
Supreme  Court  a  month  after  it  was 
enacted  (Electrical  World,  July  15, 
page  70).  The  2-cent  tax  followed  after 
certain  objections  to  the  original  act 
were  met. 

T 

Grand  Coulee  Funds  Allotted 

An  allotment  of  $1,000,000  to  permit 
immediate  construction  work  on  the 
Grand  Coulee  Dam  project  on  the  Co¬ 
lumbia  River  has  been  announced  by 
Federal  Administrator  of  Public  Works 
Harold  L.  Ickes.  The  money  is  for  the 
construction  of  working  quarters  and 
facilities  for  engineers  and  other  con¬ 
struction  forces  on  the  site  and  the  erec¬ 
tion  of  a  bridge  across  the  Columbia 
River.  The  $1,000,000  allotment  is  in 
conjunction  with  a  previous  tentative 
allotment  of  $63,000,000  to  an  authority 
of  the  State  of  Washington,  contingent 
on  completion  of  a  satisfactory  contract 
with  the  Administration  for  financing 
the  Grand  Coulee  Dam  project.  Legal 
difficulties,  which  may  require  legisla¬ 
tive  action  in  Washington,  have  de¬ 
layed  consummation  of  that  contract. 


New  Radio  City  Elevators 
Travel  1 ,400  Ft.  a  Minute 

Elevators  in  the  main  building  of  the 
Rockefeller  Center,  New  York  City, 
have  been  approved  for  operation  at 
1,400  ft.  a  minute,  nearly  16  m.p.h. 
Of  75  elevators  installed  there,  24  oper¬ 
ate  at  1,200  ft.  per  minute.  These  are 
said  to  be  among  the  fastest  passenger 
elevators  in  the  world.  During  per¬ 
formance  tests  some  of  the  cars  were 
run  at  1,500  ft.  per  minute. 

These  elevators  are  of  the  automatic¬ 
landing  type,  with  a  travel  from  497  to 
770  ft.  The  highest  rise  cars  (70 
stories)  make  a  round  trip  with  terminal 
stops  only  in  95  seconds.  They  will  be 
in  motion  about  58  per  cent  of  the  time 
and  for  40  per  cent  of  the  time  will  be 
running  at  full  speed. 

Extremely  close  speed  regulation  has 
been  devised  by  Westinghouse  engineers 
for  accurate  stops.  The  100  hp.  motor 
equipment  for  handling  these  elevators, 
because  of  the  long  runs,  is  applied  on 
a  continuous  rating  basis.  Power  is 
supplied  to  them  through  individual 
a.c.-d.c.  motor-generator  sets  in  order 
to  govern  their  operation  by  means  of 
generator,  voltage  control.  This  is  a 
means  of  obtaining  a  variable  voltage 
condition  and  gaining  smooth  ac¬ 
celeration. 

▼ 

D.C.  Breakdown  Service  Ordered 

Under  orders  from  the  state  Public 
Service  Commission  the  New  York 
Edison  Company  must  furnish  direct- 
current  “breakdown”  service  to  any 
present  user  of  direct  current  who  i‘ 
willing  to  observe  “reasonable  rules  and 
regulations.”  The  commission  rejected 
the  company’s  plea  that  its  comprehen¬ 
sive  plan  for  replacing  all  direct-current 
supply  with  alternating  current  within 
the  next  25  years  would  be  impeded  if 
direct-current  consumers  had  to  be  sup¬ 
plied  with  that  type  of  service  upon 
application.  The  company  declared  its 
willingness  to  provide  an  alternating- 
current  “breakdown”  service  upon  re¬ 
quest. 

T 

Austrian  High-Pressure  Station 

Completion  of  the  first  42,000-kw.  sec¬ 
tion  of  the  Trebovice  steam  station  in 
the  Ostran-Karwin  coal  field  of  Austria 
brings  a  new  high-pressure  plant  into 
operation.  Here  three  Loeffler  boilers, 
each  capable  of  providing  63  tons  of 
steam  an  hour  at  a  pressure  of  1,985  lb. 
per  square  inch  and  at  a  temperature  of 
932  deg.  F.,  are  installed.  Two  three- 
stage  condensing  turbines,  direct  cou¬ 
pled  to  6,300-volt  alternators,  are  used. 
Transmission  from  the  station  is  at 
no  kv. 
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Photo-Cell  Control  Executes 

Predetermined  Hydro  Operation 


By  JOHN  FIES 

Dallas,  Tex. 


Schedules  of  operation  can  be  predetermined 
for  small  hydro  plants  and  drawn  in  the  form  of  a 
graphic  chart  which  a  photo-electric  control  mech¬ 
anism  will  follow,  actuating  the  devices  which  manipu¬ 
late  the  gates  to  obtain  the  desired  output.  Such  a 
device  has  been  controlling  the  periods  of  operation  and 
the  output  of  the  unattended  Llano  River  station  of  the 
Texas  Power  &  Light  Company, 

The  photo-electric  device  (Figs.  2  to  5)  consists  fun¬ 
damentally  of  a  source  of  light,  a  paper  chart,  a  drive 
for  the  paper  chart,  a  photo-electric  tube  or  photo-cell, 
an  electronic  amplifier  tube,  a  means  of  biasing  the 
amplifier  tube  grid  potential,  two  sensitive  relays  in 
series,  an  electronic  tube  voltage  regulator,  two  auxiliary 
relays,  carriages  for  supporting  the  photo-cell  and  light 
source,  a  motor  for  driving  these  carriages  in  such  a 
manner  that  the  center  lines  of  the  light  source  and 
photo-cell  are  common  and  in  moving  trace  a  line  which 
is  at  right  angles  with  the  motion  of  the  paper  chart 
and  a  precision  potentiometer  geared  to  the  carriages. 

The  operation  in  general  is  as  follows  (refer  to 
schematic  wiring  diagram.  Fig.  1 )  :  A  high-intensity 
lamp  projects  a  beam  of  light  through  a  i^^-in.  diameter 
quartz  rod,  through  the  paper  chart  into  the  photo-cell. 
The  paper  chart  is  a  strip  chart  similar  to  those  used  in 
graphic  wattmeters.  It  is  of  standard  width  and  a  week 
long,  assuming  a  longitudinal  progression  speed  of  2  in. 
per  hour.  It  has  a  line  of  opaque  black  ink  drawn  on 
it  tracing  out  the  desired  variations  in  generator  load. 
The  chart,  theoretically,  should  be  opaqued  between  the 
traced  line  and  the  bottom  or  zero  load  reference  point, 
making  the  lower. portion  of  the  chart  opaque,  while  the 


-Posihve  stafion  125  volf  battery 


dr/fit  has  pot '  t  Negative  station  125  volt  battery  anN 

•teaafive  6  volt  battery  ' 


Fig.  1 — Photo-electric  control  circuit 

Relays  I,  and  D  are  the  heart  of  the  device  and  keep  the 
beam  of  light  on  the  chart  line. 


Devised  orisinally  for  the  Llano  River  hydro  plant 
of  the  Texas  Power  &  Light  Company,  this  control 
mechanism  is  applicable  to  any  mechanism  for  which 
a  schedule  of  operation  can  be  predrawn  as  a  graphic 
chart.  , 

The  hydro  station  operates: 

— Unattended  and  fully  automatic. 

— As  a  generator  or  synchronous  condenser. 

— With  generator  output  controlled  by  paper  chart. 

— With  condenser  output  controlled  by  system 
voltage. 

— With  high  efficiency  from  one-quarter  to  full 
load. 

— With  generator  output  modified  by  rate  of 
stream  flow. 

Equipment  at  the  hydro  plant  consists  of  a  Smith- 
Kaplan  type  vertical  turbine  direct  connected  to  a 
625-l<va.,  2,400-volt  Westinghouse  generator  pro¬ 
vided  to  operate  as  a  synchronous  condenser  as 
needed. 

H.  E.  McDowell  has  applied  for  a  patent  on  this 
device,  which  was  perfected,  built  and  applied  by 
the  author. 

portion  above  the  traced  line  is  left  translucent  (in  Fig. 
6a  the  traced  line  represents  the  top  edge  of  the  black 
line  curve).  Actually  it  is  necessary  only  to  add  enough 
opaque  ink  below  the  traced  line  to  make  the  opaqued 
portions  at  all  places  of  greater  width  than  the  diameter 
of  the  quartz  rod. 

The  cathode  of  the  photo-cell  is  connected  to  the  grid 
of  the  amplifier  tube,  which  is  biased  by  means  of  a 
negative  grid-bias  battery.  Since  the  plate  current  of 
the  amplifier  tube  varies  with  the  amount  of  negative 
bias  on  the  grid  it  must  vary  with  any  variation  in  the 
conductivity  of  the  photo-cell  and  hence  with  any  varia¬ 
tion  in  the  intensity  of  light  on  the  photo-cell.  With 
maximum  light  passing  through  the  paper  chart  into  the 
photo-cell  there  is  a  plate  current  of  approximately  9 
milliamperes ;  with  no  light  on  the  photo-cell  there  is  a 
plate  current  of  approximately  -I  milliampere.  Therefore 
when  the  light  source  and  photo-cell  traverse  the  chart 
there  is  a  plate  current  of  9  milliamperes  on  the  trans¬ 
lucent  side  of  the  traced  line  and  \  milliampere  on  the 
opaqued  side;  also,  there  is  a  position  over  the  line 
tracing  between  the  opaque  and  translucent  sides  where 
the  current  is  approximately  4  milliamperes.  The  plate 
current  passes  through  two  sensitive  relays  in  series. 
One  of  the  relays  is  calibrated  to  close  at  and  above  5^ 
milliamperes.  The  other  relay  is  calibrated  to  close  at 
and  below  2^  milliamperes.  Thus,  it  is  evident  that 
when  the  light  is  on  the  translucent  portion  of  the  chart 
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\  oltage  regulator,  amplifier  tubes,  C  battery, 
carriage  drive  motor,  rheostats  and  heater 
lamp  to  avoid  condensation.  Baffles  keep  ac¬ 
cumulating  chart  paper  from  back-of-panel 
equipment. 


Fig.2— 

Station  operation 
dictated  By  chart 

Covers  removed 
from  relays  and 
chart  member. 
Turbine  gate  open¬ 
ings  actuated  by 
light  beam  and 
photo-cells  in  ac¬ 
cordance  with  pre¬ 
determined  loading 
schedule.  Later 
model  has  precision 
potentiometer  (see 
Fig.  7)  supplanting 
radio  rheostat  at 
right  side  top.  Am¬ 
ber  glass  viewing 
window  in  top 
cover  keeps  stray 
light  under  control. 


Fig.  ^ 
Turbine  operation 
follows  chart  line 

Lamp  carriage 
moves  automat¬ 
ically  if  its  beam, 
directed  at  photo¬ 
cell,  gets  off  the 
predrawn  black 
load  line  on  the 
chart  traveling  at 
2  in.  per  hour. 


Fig.  4 — Auxiliary 
regulating  devices 
housed  in  base 
of  cabinet 

Fig.  5— 
Alternator  operated 
automatically  as 
generator  or 
synchronous 
condenser 

Automatic  panel  makes 
machine  start  or  stop 
responsively  to  load  in 
accordance  with  dic¬ 
tates  of  photo-electric 
device  of  Figs.  2  to  4. 
On  right  panel  graphic 
wattmeter  has  screw- 
driven  pen  carriage 
geared  to  precision 
potentiometer.  Be¬ 
low,  the  output  watt- 
hour  meter  and  gal¬ 
vanometer  -  operated 
proportional  step  con¬ 
troller  (motor  -  driven 
cam  type)  which  orig¬ 
inates  the  impulses  to 
the  waterwheel  gov¬ 
ernor.  At  the  bottom, 
relays  which  originate 
the  starting  and  stop¬ 
ping  impulses. 


the  Si-milliampere  relay  is  closed,  that  when  the  light 
IS  on  the  opaque  portion  the  2^-milliampere  relay  is 
closed  and  that  there  is  a  position  half  way  between  the 
translucent  and  opaque  positions  where  both  relays  are 
open. 

Auxiliary  relays  are  used  in  the  device  because  the 
sensitive  relays  have  very  little  contact  capacity.  The 
auxiliary  relays  operate  to  energize  the  carriage  drive 
motor,  which  is  reversible,  to  drive  the  carriage  toward 
the  translucent  or  opaque  sides  of  the  tracing  as  pre- 
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arranged  to  always  bring  the  center  of  the  projected 
light  toward  the  intersection  of  the  two  portions ;  that 
is,  over  the  traced  line  when  both  sensitive  relays  are 
open.  Thus  the  light  beam  follows  the  edge  of  the  curve 
as  the  chart  passes  under  it.  The  line  may  be  smooth 
or  irregular,  but  the  light  source  will  always  maintain  a 
position  centered  on  the  edge  of  the  tracing.  If  for  any 
reason  the  light  should  cross  the  opaque  line  it  will 
travel  to  the  zero  limit  and  will  no  longer  be  controlled 
by  the  curve  until  picked  up  again  at  some  zero  point 
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Fig.  6 — Load  curve  duplicates  predrawn  chart 

Zero  point  of  wattmeter  chart  displaced  to  permit  record¬ 
ing  of  power  input  when  machine  operates  as  synchronous 
condenser.  Both  charts  are  of  same  width  and  progress 
at  the  rate  of  2  in.  per  hour. 


Fig.  7 — Control  bridge  comprises 
two  potentiometers 


of  the  curve.  The  zero  and  maximum  points  are  estab¬ 
lished  by  limit  switches  attached  to  the  carriages. 

The  varying  density  of  the  paper  chart,  the  light  blue 
co-ordinate  lines  and  the  minute  irregularities  of  the 
edge  of  the  opaque  curve  cause  the  sensitive  relays  to  be 
“nervous”  when  the  paper  chart  is  moving,  due  to  the 
extreme  sensitivity  of  the  photo-cell.  When  a  relay  is 
nearly  closed  its  contacts  would  chatter  without  some 
form  of  compensation.  Compensation  is  accomplished 
by  placing  resistors  in  series  with  the  grid  biasing  poten¬ 
tiometer  (Fig.  1)  and  cutting  in  and  out  these  resistors 
by  means  of  extra  contacts  on  the  auxiliary  relays  to 
raise  or  lower  the  grid  bias  potential  and  cause  the  plate 
current  to  increase  or  decrease  a  slight  amount  and 
thus  require  a  greater  variation  of  light  on  the  photo¬ 
cell  to  open  than  is  required  to  close  the  contacts  of  the 
sensitive  relays. 

The  photo-cell  anode  and  the  amplifier  plate  circuits 
are  maintained  at  a  positive  90-volt  d.c.  potential  ob¬ 
tained  from  the  station  battery  and  regulated  by  a 
standard  type  of  electronic  tube  voltage  regulator.  The 
carriage  drive  motor  is  arranged  for  quick  reversing 
and  dynamic  braking. 

A  bridge  circuit  (Fig.  7)'  was  provided  which  con¬ 
sists  primarily  of  four  elements  as  follows:  A  2-volt 
dry  cell  source  of  potential,  potentiometer  A  of  the 
photo-electric  device,  potentiometer  B  of  the  output 
wattmeter  and  the  galvanometer  device,  complete  with 
contacts  R  and  L.  These  elements,  together  with  the 
intervening  resistors,  calibrating  resistor  and  the  damp¬ 
ing  resistor  C,  form  a  circuit  similar  to  the  Wheatstone 
bridge.  The  precision  potentiometer  A  is  geared  to 
the  carriage  of  the  photo-electric  device  in  such  a  manner 
that  the  angular  variation  of  the  potentiometer  are  pro¬ 
portional  to  the  variations  of  the  instantaneous  ordinates 
under  the  curve  on  the  strip  chart. 

The  resistance  of  potentiometer  A  is  balanced  in  the 
bridge  circuit  against  the  resistance  of  a  similar  pre¬ 
cision  potentiometer  B  located  near  and  geared  to  the 
movable  pen  carriage  of  a  graphic  wattmeter.  The  latter 
potentiometer  varies  in  proportion  to  the  power  output 
of  the  generator,  and  thus  unbalance  exists  in  the  bridge 
circuit  when  the  instantaneous  ordinate  of  the  graphic 
wattmeter  is  not  equal  to  the  instantaneous  ordinate  of 
the  master  chart.  For  example,  if  the  photo-electric 
device  changes  position  in  following  the  curve,  the  slid¬ 
ing  contact  of  potentiometer  A  moves  and  unbalances 
the  bridge  and  the  sliding  contact  of  wattmeter  poten¬ 
tiometer  B  must  then  move  an  equal  amount  in  the  same 


direction  in  order  to  bring  the  bridge  again  in  balance. 

Unbalance  in  the  bridge  circuit  is  translated  by  the 
galvanometer  device  (G  in  Fig.  7)  into  periodic  impulses 
to  a  motor  on  the  gate  limit  mechanism  of  the  water¬ 
wheel  governor  and  causes  the  waterwheel  gates  to  open 
or  close  to  bring  the  power  output  to  the  value  indicated 
by  the  chart  and  balance  the  bridge  circuit.  This  bridge 
circuit,  by  modifications  not  shown  in  the  figures,  also 
originates  indications,  which  by  means  of  the  automatic 
control  panels  start  and  stop  the  generator.  To  provide 
for  irregular  stream  flow  at  the  hydro  plant  float 
switches  have  been  provided  to  cause  the  generator  to 
operate  at  full  load  when  the  reservoir  is  full  and  water 
is  likely  to  be  wasted  and  to  prevent  the  operation  of 
the  generator  when  the  water  level  is  too  low  for  satis¬ 
factory  operation.  These  are  independent  and  supersede 
the  indications  of  the  photo-electric  device. 


Customer  Wants  Lighting, 

Not  Engineering 

As  short  a  time  ago  as  five  years  practically  all  I 
ever  heard,  with  some  important  exceptions,  in  connec¬ 
tion  with  the  selling  of  light  was  a  conglomeration  of 
words  that  largely  revolved  around  lumens,  foot-candles, 
kilowatt-hours  and  other  similar  terms  with  which  the 
engineer  and  many  utility  employees  delighted  to  conjure, 
and  without  which,  and  their  knowledge  of  them,  we 
would  indeed  be  in  a  sorry  state.  The  customer,  how¬ 
ever,  wants  good  lighting  or  better  lighting,  or  more 
profits  or  greater  floor  traffic,  or  impelling  advertising 
or  eyesight  conservation,  or  the  ability  to  play  or  watch 
at  night  games  of  his  own  choosing.  Rarely  does  he 
care  or  know  about  lumens  or  watts  or  foot-candles. 

With  lean  years  and  the  falling  off  in  sales  of  light¬ 
ing  and  lighting  equipment,  the  keener  salesman,  who 
has  long  known  that  most  customers  buy  only  results, 
has  come  into  the  lighting  field  and,  increasingly  during 
recent  months,  we  have  seen  him  selling  the  customer 
lighting  results.  Less  and  less  of  the  customer’s  atten¬ 
tion  has  been  directed  to  the  marvelous  intricacies  ot 
equipment  and  methods. 

GEORGE  E.  WHITWELL, 
Chairman  Sales  Committee,  Edison  Electric  InstituU- 
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Industrial  Up-Rush 
Halted  in  August 

After  four  months  of  unprecedented  gains  August 
returns  on  electrical  energy  consumption  indicate  that 
the  general  average  of  industrial  activity  failed  to  reg¬ 
ister  a  further  rise.  On  the  basis  of  total  energy  con¬ 
sumption  in  the  various  industries  reporting,  it  is  true 
that  the  index  for  August  shows  a  rise  of  1  per  cent 
over  July.  In  that  sense  it  might  be  said  that  the  up¬ 
ward  movement  was  still  in  progress. 

Hut  July  contained  five  Sundays  and  a  national  holi¬ 
day.  August  had  four  Sundays.  When  adjustments 
are  made,  as  in  the  accompanying  table,  to  take  account 
of  that  difference  in  the  number  of  working  days, 
August  shows  a  decline  of  7  per  cent  from  July  in  the 
rate  of  activity.  There  remains,  however,  a  gain  of  44 
per  cent  over  the  corresponding  month  in  1932,  which 
is  nearly  the  same  as  the  gain  in  July. 

Revisions  to  include  late  returns  have  been  incorpo¬ 
rated  in  the  index  numbers  for  June  and  July.  The 


effect  has  been  to  increase  the  figures,  especially  for  the 
latter  month,  for  most  of  the  industries  as  well  as  the 
national  and  all  regional  averages  above  those  previously 
announced. 

Comparison  of  the  revised  figures  with  those  for 
August  reveals  no  radical  recessions,  and  even  in  some 
instances  a  moderate  advance.  Paper  and  pulp  in  New 
England  and  the  North  Central  region,  rubber  and 
forest  products  in  New  England,  leather  in  the  Middle 
Atlantic,  all  gained  moderately. 

In  contrast,  a  number  of  large  textile  mills  in  New 
England  used  less  energy  than  in  July,  indicating  a 
material  slowing  down  in  view  of  the  difference  in  num¬ 
ber  of  working  days.  In  the  Middle  Atlantic  and  Mid¬ 
western  region,  though  not  in  the  South,  this  industry 
sagged  less. 

The  metals  group  throughout  the  country  operated  at 
double  the  rate  reported  a  year  ago,  and  automobile  fac¬ 
tories  did  nearly  as  well.  Rubber  products  have  ad¬ 
vanced  proportionately. 

From  the  low  point  to  which  manufacturing  activity 
had  fallen  a  year  ago  the  upward  progress  has  attained 
approximately  the  average  level  of  the  latter  part  of 
1930  and  early  1931. 


1930  1931  1932  1933 

Index  of  monthly  manufacturing  activity 

Base:  Average  month  1933-192S  =  100 

(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation) 

Tluse  data  are  compiled  by  Electtrical  Worlj>  and  are  based  on  monthly  consump¬ 
tion  of  electrical  energy  by  3,800  large  manufacturing  plants  in  various  industries  and 
scattfifd  throughout  the  country. 


1930  1931  1932  1933 


Indusi  ri,-!!  Groups . 

I  All  Industry  . 

Autotiiobiles  (inrluding  parts 

*  and  accessories) . 

Chenii.-al  products  (inrluding 

oil  refining) . 

Food  poiducts . 

Iron  nnd  steel . 

Metal  wiirking . 

Met  cl  jroup . 

Leather  products . 

Forest  products . 

Paper  atid  pulp . 

Rubber  [iroducts . 

Shipbuilding . 

Stone,  clay  and  glass . 

Tertile- 

*Rev;...,„ii. 
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—United 

States — 

- - ^ 

Aug., 

July. 

June, 

Aug., 

1933 

1933 

1933 

1932 

105  3 

113.4* 

104.5* 

73.5 

62.6 

66.6* 

65.5* 

33.7 

143.5 

146.7 

135.7 

116.6 

136.3 

149.8* 

136.0 

123.2 

88.7 

95.0* 

79.8 

44.0 

75.3 

79.6* 

72.6 

45.0 

80.3 

85.3* 

75.3 

44.7 

100.6 

102.7* 

100.2 

82.2 

98.3 

102.0* 

98.3* 

69.8 

127.4 

130.2* 

126.5* 

94.7 

143.5 

157.0 

146.4* 

76.4 

80.0 

75.7* 

75.7 

77.9 

104.  1 

113.5* 

102.0 

71.8 

109  4 

121.3* 

118.2* 

65.7 

. - New  England - ^ 

Aug.,  July.  June,  Aug., 

1933  1933  1933  1932 

106.3  110.1*  104.7*  67.7 


152. 

0 

160.7 

163 

0 

121.8 

152. 

2 

159.7 

135 

7 

79.8 

105. 

3 

107. 1* 

99 

5* 

54.4 

118. 

3 

121.8* 

109 

6* 

61.7 

89. 

2 

96.0 

90 

8 

85.7 

60. 

9 

53.6* 

48 

6 

37.  1 

134 

.0 

128.5 

117 

.3* 

98.3 

144 

.9 

136.8 

138 

.2 

72.5 

82. 

8 

90.5* 

90 

8 

53.8 

Middle 

Itlantic- 

- . 

Aug., 

July. 

June, 

.Aug., 

1933 

1933 

1933 

1932 

112.0 

110.0* 

108.8* 

68.4 

62.7 

68.7 

64.0 

36.6 

151.2 

162.6* 

143.0 

123.5 

145.8 

156.0* 

147.4 

95.8 

73.2 

79.2* 

65.5 

33.  1 

65.0 

65.6* 

63.0 

47.0 

68.5 

71.4* 

64. 1 

41.0 

123.2 

116.5 

124.8 

91.0 

67.5 

72.0* 

61.7 

52.2 

99.7 

106.8* 

99.5 

62.5 

92.0 

100.7* 

87.6 

53.6 

153.3 

160.6* 

146.0* 

73.5 

. —  - North  Central 


Aug., 

July. 

June, 

Aug 

1933 

1933 

1933 

1932 

100.5 

107. 

8* 

07.8* 

60.8 

62.3 

66. 

I* 

65.8* 

33.6 

142.5 

145. 

5* 

129.4 

99.0 

132.0 

149. 

1* 

131.4 

127.0 

94.5 

102. 

8* 

86.8 

47.7 

78.4 

84. 

,5 

77.5 

39.8 

84.5 

91. 

5* 

81.0 

42.8 

85.0 

89, 

7 

84.4 

65.5 

97.1 

103. 

3 

93.2 
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Residential  Load  Possibilities 


By  E.  S.  FITZ 

General  Manager,  Electric  Department, 

Virginia  Electric  &  Power  Company 

Much  is  heard  in  electric  utility  circles  about  the 
tremendous  load  and  revenue  possibilities  of 
the  residential  field.  We  hear  that  the  national 
average  consumption  is  some  600  kw.-hr.  per  year  and 
that  we  can  hope  to  see  it  grow  in  a  few  years  to  1,000 
kw.-hr.  This  seems  a  phenomenal  possibility,  yet  it  is  a 
mere  nothing  to  the  real  possibilities. 

We  should  consider  1,000  kw.-hr.  per  month 
average  electricity  use  by  a  residential  customer 
as  a  possibility  of  the  not-distant  future. 

The  use  of  electricity  in  residential  heating  and  air 
conditioning  oflFers  the  greatest  possibility  of  quickly 
building  up  the  residential  load.  The  uses  of  heating  with 
which  we  are  most  familiar  are  for  cooking.  This  use 
has  become  fairly  well  accepted,  both  on  the  score  of 
convenience  and  economy.  The  use  of  electricity  for 
water  heating  is  gradually  making  headway.  This  use, 
however,  is  handicapped  by  a  lack  of  the  proper  layout 
of  equipment  in  the  home  and  also  due  to  the  fact  that 
plumbing  manufacturers  have  not  yet  placed  equipment 
upon  the  market  fully  adapted  to  the  use  of  electric  water 
heating.  We  are  still  waiting  for  the  kitchen  sink  with 
the  built-in  water  heater,  and  where  is  the  combined  lava¬ 
tory  and  bath  with  the  built-in  water  heater?  Where  are 
the  electric  water  heaters  that  take  advantage  of  the  sun’s 
radiant  heat  and  simply  add  sufficient  heat  to  make  up 
the  necessary  requirements?  We  need  efficient  electric 
water-heating  installations  which  may  be  obtained  by 
avoiding  pipe  radiation  losses  and  by  using  electricity  to 
supplement  other  heat  supplies.  Small  hot  water  require¬ 
ments  will  he  handled  with  direct  electric  heating  at  the 
point  of  use  and  bulk  hot  water  requirements  by  using 
electricity  to  control  and  supplement  some  method  of 
heat  pumping  largely  dependent  upon  atmospheric  heat. 

Space  heating  in  the  residence  will  be  accomplished 
electrically  in  a  similar  manner  to  that  applying  to  the 
water-heating  problem.  This  heating  will  be  combined 
with  the  work  of  air  conditioning  giving  the  proper  air 
movement  and  conditions  of  humidity  and  temperature. 

In  the  solution  of  these  heat  supply  problems  we  shall 
have  to  pass  through  the  crude  stages,  where  the  elec¬ 
tricity  is  used  inefficiently,  to  the  stage  where  electricitv 
will  be  largely  the  controlling  agent  rather  than  the  prime 
supply  of  heat. 

At  the  present  stage  of  growth  of  the  residential 
electrical  load  the  greatest  handicap  to  the  elec¬ 
trical  industry  is  the  inadequacy  of  residential 
electric  wiring. 

This  situation  is  vital  to  all  branches  of  the  electrical 
industry  and  deserves  immediate  attention. 

Residential  wiring  has  not  kept  pace,  particularly  as 
regards  capacity,  with  the  improvement  in  utilization 
devices.  Interior  wires  and  convenience  outlets  of  ade¬ 


quate  size  are  not  available  in  any  but  a  small  percentage 
of  residences.  Many  of  the  present  popular  appliances 
require  electric  currents  exceeding  the  capacity  of  the 
common  standard  convenience  outlets  and  the  wires  sup¬ 
plying  them.  Among  these  appliances  the  following  are 
mentioned:  Automatic  flatirons,  ironing  machines,  hot 
plates,  portable  ovens,  space  heaters,  small  water  heaters, 
sunlamps,  etc. 

Heavy-duty  20-amp.  convenience  outlets  are  available 
from  the  wiring  manufacturers,  together  with  the  wiring 
supplies  to  fit  them.  Why  are  we  so  slow  in  adequately 
wiring  our  residences?  Why  do  we  think  of  No.  14 
B.  &  S.  wire  as  the  usual  size  wire  to  use?  Why  not 
think  of  No.  10  wire  as  a  normal  size?  Why  not  wire 
our  residences  for  electrical  performance  requiring  nor¬ 
mal  voltage  delivery  to  the  appliances  we  wish  to  operate  ? 
Why  not  set  up  a  standard  of  at  least  two  20-amp.  con¬ 
venience  outlets  in  the  kitchen,  laundry,  bathroom  and 
living  room?  Why  not  have  three-wire  outlets  where 
desirable?  In  large  installations  three-phase,  four-wire 
would  seem  to  be  desirable. 

Residential  wiring  still  is  primarily  lighting  wiring, 
whereas  it  must  be  considered  as  power  wiring  if  satis¬ 
faction  is  to  be  obtained  by  the  customer.  More  publicity 
and  action  are  needed  in  the  electrical  industry  on  the 
matter  of  residential  wiring. 

Electrical  wiring  contractors,  wiring  manufacturers 
and  jobbers  have  a  fertile  field  before  them.  Electric 
public  utilities  have  a  tremendous  job  ahead  of  them,  in 
co-operation  with  the  contractor-dealers,  in  educating  the 
residential  consumers  to  the  needs  for  higher  capacity 
wiring.  The  utilities  must  get  behind  this  work  if  their 
residential  load  is  to  grow  satisfactorily,  as  the  constant 
trend  to  lower  rates  and  improved  lamp  efficiences  make 
it  necessary  to  obtain  other  than  lighting  loads  in  resi¬ 
dences  to  even  maintain  these  residential  electric  reve¬ 
nues. 

With  increment  revenues  from  residences  of 
2  cents  per  kilowatt-hour  and  lower  it  is  easy  to 
see  that  electric  energy  must  be  sold  in  large 
quantities  by  the  utilities  to  residences  in  order  that 
any  considerable  dollar  increase  may  be  realized 
from  these  residential  sales. 

Many  utilities  have  made  considerable  progress  in  the 
installation  of  heavy-duty  residential  entrances,  although 
this  work  is  only  in  its  early  stages. 

Inadequate  residential  interior  wiring,  however,  is  the 
present  major  handicap  to  sales  of  household  appliances 
of  greater  capacity  than  700  watts.  It  is  a  challenge 
which  must  be  met  by  the  whole  electrical  industry. 

The  immediate  recommendation  of  No.  10  B.  &  S. 
wire  as  a  minimum  size  for  residence  convenience  outlet 
wiring  should  be  an  initial  step  by  the  utilities  toward 
improving  the  present  situation.  Satisfactory  service  to 
the  consumer  and  increased  revenue  to  the  utility  are 
both  at  stake. 

Why  don’t  we  get  busier  on  this  whole  problem? 
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South  and  West 
Pause  in  Ascent 


In  the  South  and  West  industrial  activity,  as  measured 
by  energy  consumption  in  individual  manufacturing 
plants,  receded  somewhat  in  August,  approximately  in 
the  same  ratio  as  in  other  parts  of  the  country.  In  the 
South  the  decrease  in  the  general  average  was  about  9 
per  cent,  compared  with  revised  figures  for  July.  In 
the  West  the  recession  was  smaller,  being  around  6  per 
cent.  The  gains  over  August,  1932,  were  31  and  25  per 
cent,  respectively.  The  rise  has  been  sufficient  to  restore 
the  levels  of  the  early  part  of  1931,  which  is  as  far  up 
as  the  rest  of  the  country  has  gotten. 

Moreover,  a  portion  of  the  apparent  recession  may 


be  ascribed  to  the  adjustment  for  number  of  working 
days  in  the  different  months.  Without  such  adjustment 
total  operations  in  the  South  were  virtually  equal  in 
July  and  August,  while  in  the  West  the  figure  for  the 
latter  month  is  1  per  cent  higher  than  that  for  July. 

Southern  chemical  plants  almost  maintained  the  July 
rate  of  activity,  26  per  cent  better  than  a  year  ago.  The 
iron  and  steel  industry  continued  its  upward  trend,  over¬ 
shooting  July  by  2  per  cent  and  again  nearly  doubling 
last  year’s  August  figure.  Textile  mills  slackened, 
against  an  acceleration  last  year,  but  a  gain  remains  of 
50  per  cent. 

In  the  West,  metals,  shipbuilding  and  the  stone,  clay 
and  glass  group  made  the  best  showing,  either  advanc¬ 
ing  or,  at  w’orst,  falling  but  slightly.  In  all  lines  except 
food  products  present  levels  are  far  above  last  year’s 
in  both  sections. 


Index  of  monthly  manufacturing  activity,  South  and  West 

Base:  Average  month  1933-1925  =  100 
(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation) 
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Plants  engaged  in  the  manufacture 
of  electrical  goods  operated  at  a 
slightly  slower  rate  in  August  than 
in  July,  it  is  indicated  by  the  reports 
of  energy’  consumption  in  such  estab¬ 
lishments  received  by  the  Elec¬ 
trical  World.  Although  slightly 
more  energy  was  used  than  in  July 
the  rate  after  adjustments  for  the 
number  of  working  days  was  down 
6  jier  cent. 

Compared  with  August  of  last 
year,  the  lowest  month  on  record,  the 
rise  is  close  to  60  per  cent.  Progress 
during  the  past  3  months  has  been 
made  chiefly  in  the  group  of  large 
companies,  which  advanced  25  per 
cent,  while  the  average  for  the  nu¬ 
merous  smaller  ones  has  varied  but 
little  since  May. 

Monthly  Index  of  Electrical 
Manufacturing  Activity 
Adjusted  to  26  working  days 
Base:  Average  Month,  1923-1935 
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Save  Money 

on  Secondary  Distribution 


By  D.  K.  BLAKE 

Engineer  Distribution  Systems, 

General  Electric  Company,  Schenectady,  N.  Y. 

IT  IS  generally  conceded  that  distribution  system 
economics  deserve  relatively  greater  attention  from 
an  economic  point  of  view.  For  a  good  many  years 
the  distribution  expenditures  were  overshadowed  by 
those  of  generation  and  transmission.  However,  by  1929 
the  distribution  expenditures  assumed  a  leadership  that 
stubbornly  resisted  the  efforts  at  reduction  during  1932, 
when  they  were  almost  four  times  that  of  either  genera¬ 
tion  or  transmission.  The  total  system  investments  for 
two  large  operating  companies  are  given  in  an  accom¬ 
panying  chart.  The  first  company  has  an  extensive 
transmission  system  supplying  a  large  number  of  small 
cities  and  towns.  The  second  system  supplies  a  large 
metropolitan  city  and  its  immediate  surroundings.  The 
figures  show  plainly  enough  that  distribution  system  in¬ 
vestments  are  too  significant  to  permit  their  continued 
increase  without  the  most  thorough  economic  analysis 
based  on  sound  engineering  principles  and  actual  field 
data  interpreted  in  the  light  of  past  experience.  There 
is  at  present  substantially  more  overbuild  in  generation 
and  transmission  than  in  distribution,  so  that  in  the  near 
future  the  distribution  system  will  occupy  a  more  prom¬ 
inent  investment  position  than  it  does  now.  The  dis¬ 
tribution  expenditures  are  sufficiently  significant  to  war¬ 
rant  employment  of  the  best  engineering  talent  available 
to  reduce  their  value  to  a  minimum  and  to  assure  that 
these  expenditures  are  all  made  for  facilities  and  im¬ 
provements  that  will  provide  the  best  results.  The 
rising  cost  per  kva.  of  load  distributed  and  per  kilowatt- 
hour  sold  is  in  decided  contrast  to  the  lowering  of  rates. 

Start  with  the  loads 

A  consideration  of  the  direction  of  procedure  is  im¬ 
portant  in  studying  economics  of  electrical  distribution. 
It  has  been  the  habit  of  most  engineers  to  consider  the 
problem  starting  with  the  generating  station  and  proceed¬ 
ing  to  the  consumer,  although  it  would  seem  that  the 
best  system  layout  would  be  obtained  by  starting  with 
the  consumer  and  working  back  to  the  generating  sta¬ 
tion.  An  accompanying  chart  shows  the  successive  steps 
in  this  method  of  study  and  the  similarity  of  economic 
problems  encountered  in  each  step.  The  rectangular 
areas  represent  the  same  territory  and  show  successive 
load  areas  to  be  used  as  units  in  the  design  of  each  step 
and  the  first  rectangle  shows  as  the  starting  point  the 
locations  of  the  consumers  and  the  generating  station 
as  the  terminus,  both  of  which  are  rigidly  fixed  as  far 
as  the  distribution  engineer  is  concerned.  The  voltages 
of  the  consumer’s  utilization  devices  are  also  fixed,  so 
the  first  problem  becomes  largely  one  of  deciding  on 
how  many  customers  are  to  be  connected  to  each  dis¬ 
tribution  transformer.  The  proper  economic  solution 


Start  with  analysis  of  load  and  con¬ 
sider  possible  load  changes. 

Domestic  load  growth  will  require 
maximum  future  expenditures. 

Good  engineering  required  on  sizes, 
layouts  and  systems. 

of  this  problem  determines  the  kva.  of  the  transformers, 
distance  between  the  transformers  and  size  of  secondary 
wire,  thus  establishing  the  secondary  system  design, 
which  is  the  subject  of  this  discussion. 

The  next  rectangle  shows  distribution  transformers 
and  it  will  be  observed  that  the  dots  are  larger  and 
spaced  farther  apart.  The  planning  engineer  now  deals 
with  distribution  transformers  as  units  instead  of  con¬ 
sumers,  but  his  problem  of  determining  how  many  dis¬ 
tribution  transformers  are  to  be  combined  upon  each 
feeder  is  precisely  the  same  as  before.  The  economic 
solution  of  this  problem,  however,  is  not  simple,  as  it 
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Fig.  1 — Distribution  expenditures  increase 

The  importance  of  distribution  system  investments  is 
shown  by  considering  the  yearly  expenditures  of  the 
industry  published  annually  in  the  Statistical  Number  of 
the  Electrical  World.  A  few  of  these  years  have  been 
selected  and  tabulated  in  the  illustration.  The  distribu¬ 
tion  expenditures  have  rapidly  increased  until  it  has 
become  the  outstanding  item. 
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The  distribution 
system  repre.sents  a 
substantial  part  of 
the  total  system  in¬ 
vestment.  The  dot¬ 
ted  line  over  dis¬ 
tribution  shows  the 
superposition  of  the 
substation  invest¬ 
ments,  most  of 
which  are  for  dis¬ 
tribution  purposes 
and  are  p  r  o  p  e  r  ly 
charged  as  a 
of  the  distribution 
system  itself. 


Fig.  2 — Typical  investments  of  two  utility  systetns 
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Fig.  3 — Steps  in  distribution  analysis 

Procedure  In  an  economic  analysis  starting  from  the  con¬ 
sumer  and  working  back  to  the  generators.  Each  rect¬ 
angle  represents  the  same  area,  but  shows  different  major 
economic  elements  of  the  system.  The  first  step  uses 
consumers  as  units  to  determine  the  number  for  each 
transformer  and  thus  settle  the  secondary  system  design. 
The  other  steps  use  distribution  transformers,  feeder  load 
centers  and  substations  successively  as  units  to  determine 
the  primary  distribution  system  and  the  transmission 
system  design. 
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Fig.  5 — ^Typical  examples  of  prominence  of  sec¬ 
ondary  system  cost  for  small  territories  within  a 
larger  system 
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Figs.  6  and  7 — 
Economic  design 
of  distribution 
system 

A  division  of  a 
typical  distribution 
circuit  of  proper 
design  is  shown  in 
detail.  About  half 
of  the  voltage  drop 
and  two-thirds  of 
the  losses  occur  in 
the  secondary  sys¬ 
tem.  In  this  ex¬ 
ample  the  sec¬ 
ondary  system 
costs  are  not  so 
prominent  as  in  the 
actual  cases  cited. 
This  is  due  prin¬ 
cipally  to  the  light 
load  density  and 
uniform  conditions 
assumed,  which,  of 
course,  do  not  exist 
in  actual  practice. 
Nevertheless,  it  is 
believed  that  this 
difference  also  in¬ 
dicates  some  pos¬ 
sible  savings  by 
properly  designed 
secondaries. 
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Fig.  4 — Two  typical  utility  distribution  systems 
are  broken  down  as  to  investments 

The  secondary  system,  consisting  of  the  distribution 
transformers  and  secondary  copper,  is  by  far  the  larger 
item.  For  company  B  the  secondary  copper  would  be  at 
least  half  of  the  total,  and  this  superimposed  on  the 
transformers  will  be  outstanding. 
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Another  way  of  bringing  out  the  impor¬ 
tance  of  this  subject  is  to  show  the  total 
purchases  of  electrical  equipment  by  the 
central-station  Industry  from  all  manu¬ 
facturers.  The  estimated  annual  amounts 
(averaged  over  a  three-year  period)  in  the 
illustration  show  that  the  distribution 
transformers  are 
27  nexttocable, 

,  -  ^  o  which  is  the  larg- 

^  21  ■  T?  item.  If  the 

-  .  °  major  portion  of 

-  1.  jK  ^  the  expected  In- 

?  S  I  S  12.5  crease  in  central- 

u  ^  nc  ^  station  output  is  to 

j  ^  '  R  7  ^  come  from  the 

;  ^  ^  domestic  load  the 

1-  S  distribution  trans- 
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uTCTC+urers  Sales  tute  a  still  larger 

hal  for  Indus+ry)  part  of  the  total. 
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Fig.  8 — Utility  purchases  from  manufacturers 

11  Fig.  9 — Control  of 

I  I  secondary  investment 
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Demand  Charge  Dollars  per  Kw.  per  Vear 
165  1760  210  21.20  2360 


Substation — 


076  0.792  0853  0.985 

Energy  Charge  in  Cen'ts  per  Kw.-Hr 


0.985  1.025 


Illustrating  how 
wide  the  range  of 
Investment  might 
be  in  a  secondary 
system  for  a  given 
load.  Note  how 
the  copper  invest¬ 
ment  is  greatly  re¬ 
duced  by  a  smaller 
increase  in  the 
transformer  instal¬ 
lation  investment. 


The  cost  of  losses 
in  the  system  in¬ 
creases  substan- 
tially  until  it 
reaches  a  maximum 
in  the  secondary 
system.  These 
figures  apply  to  an 
actual  system,  but 
were  made  several 
years  ago  and  for 
that  reason  the  en¬ 
ergy  charge  is 
somewhat  higher 
than  at  present. 
Nevertheless  the 
relative  a  m  o  u  n  ts 
are  about  the  same. 


Fig.  10 — Cost  of  losses  increases  in  distribution 
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necessitates  taking  into  consideration  substation  costs, 
which  may  vary  considerably.  The  second  step  then 
establishes  the  feeder  load  centers  shown  in  the  third 
rectangle  as  larger  dots  spaced  still  farther  apart,  and 
the  third  step  is  to  combine  the  distribution  feeders 
with  substations.  After  this  has  been  accomplished  in 
the  most  economical  way  the  primary  system  design  is 
settled.  The  last  step  uses  the  substations  as  units  to 
determine  how  many  are  to  be  supplied  from  a  gener¬ 
ating  station  or  other  primary  source  of  power.  This 
fourth  step  establishes  the  metropolitan  transmission 
system  design.  The  method  here  outlined  was  chosen 
to  bring  out  the  fact  that  the  design  of  the  secondary 
system,  although  a  problem  in  itself,  requires  substan¬ 
tially  the  same  treatment  in  principle  as  the  economic 
study  'of  distribution  feeders,  substations  and  transmis¬ 
sion  circuits. 

Economics  should  dictate 

Problems  of  the  distribution  engineer  are  more  eco¬ 
nomic  than  technical.  The  distribution  system  contrasts 
conspicuously  with  generating  stations  and  transmission 
systems  because  of  the  large  number  of  small  kva.  units 
which  are  scattered  over  a  large  area,  making  it  difficult 
to  obtain  accurate  and  reliable  data  and  to  prevent  waste. 
The  distribution  system  also  requires  that  its  problems 
be  analyzed  on  the  basis  of  average  conditions  because 
it  is  very  difficult  to  consider  each  particular  locality 
in  detail. 

Intelligent  approach  to  the  economic  problems  of  dis¬ 
tribution  requires  numerous  pertinent  facts  which  can  be 
obtained  only  with  a  liberal  use  of  instruments  such  as 
demand  and  recording  meters.  Obtaining  reliable  data 
is  the  starting  point.  These  data,  however,  w'ill  be  of 
value  only  when  interpreted  with  good  judgment  because 
the  evaluation  of  average  figures  and  the  weight  to  be 
given  certain  factors  have  a  very  important  bearing  upon 
the  result. 

Application  of  diversity  factors 

One  way  of  showing  the  importance  of  secondary  sys¬ 
tem  design  is  to  apply  diversity  factors  beginning  at  the 
generating  station  and  proceeding  to  the  consumer.  For 
instance,  100,000  kva.  of  generating  capacity  will  require 
approximately  110,000  kva.  in  substations,  127,000  kva. 
in  distribution  feeders  and  almost  200,000  kva.  in  dis¬ 
tribution  transformers.  Thus  it  is  seen  that  the  kva. 
capacity  of  distribution  transformers  for  domestic  load 
is  approximately  twice  the  total  kva.  capacity  of  the 
generators  necessary  to  supply  the  particular  load.  Obvi¬ 
ously,  therefore,  the  distribution  transformer  load  fac¬ 
tors.  A  large  investment  can  be  made  in  primary  copper 
size  of  these  distribution  transformers  is  15  kva.,  then 
the  number  of  units  exceeds  13,000,  so  that  whatever 
becomes  general  practice  for  one  transformer  installation 
is  multiplied  13,000  times.  A  few  dollars  saved  per 
transformer  installation  on  the  average  is  multiplied 
many  times  and  therefore  amounts  to  a  large  sum. 

Another  way  of  bringing  out  the  importance  of  sec¬ 
ondary  system  design  is  to  break  down  the  investment 
into  the  various  parts  of  the  distribution  system  itself. 
For  example,  the  distribution  transformers  and  sec¬ 
ondary  copper  represent  by  far  the  largest  item.  A  dis¬ 
tribution  engineer  can  manipulate  little  other  than  these 
two  items  when  balancing  costs  to  determine  the  most 
economical  design,  although  substantial  savings  may 


sometimes  be  effected  by  studying  the  details  of  sucli 
items  as  poles,  fixtures,  services  and  meters. 

A  detailed  analysis  of  a  typical  distribution  circuit  is 
given  in  the  illustrations  showing  voltage  regulation, 
losses  and  costs.  Any  one  may  make  a  similar  analysis 
using  values  that  are  considered  more  nearly  representa¬ 
tive  for  local  conditions.  Whatever  figures  are  used,  the 
importance  of  secondary  system  design  will  be  demon¬ 
strated  and  it  will  be  noted  that  the  major  parts  of  the 
investment,  losses  and  voltage  regulation  occur  in  the 
distribution  transformers  and  in  the  secondary  conduc¬ 
tors.  A  large  investment  can  be  made  in  primary  copper 
and  feeder  regulators  to  secure  good  voltage  regula¬ 
tion,  yet  the  effect  may  be  completely  neutralized  by 
poor  secondary  design.  It  will  also  be  found  that  dis¬ 
tribution  transformers  and  secondary  copper  constitute 
a  large  item  in  the  total  on  the  basis  of  proper  design 
and  a  very  much  larger  item  if  the  system  is  not  prop¬ 
erly  designed. 

Another  way  of  bringing  out  the  importance  of  this 
subject  is  to  show  how  much  money  the  central-station 
industry  spent  per  year  (averaged  over  a  three-year 
period)  in  the  purchase  of  equipment  from  manufac¬ 
turers  for  use  on  its  systems.  This  analysis  shows  that 
the  central-station  industry  buys  more  cable  (excluding 
bare  or  triple-braid  weatherproof  wire)  than  anything 
else  from  manufacturers.  The  expenditure  for  distribu¬ 
tion  transformers  is  an  easy  second  and  is  approximately 
50  per  cent  greater  than  the  amount  spent  for  turbines. 
The  expenditures  for  accessories  (fuse  cutouts  and  light¬ 
ning  arresters)  are  as  large  as  those  for  rotating  appa¬ 
ratus  and,  combined  with  transformers,  bring  the  total 
expenditure  almost  up  to  that  for  cable. 

From  the  point  of  view  of  increase  in  domestic  load 
practically  none  of  the  overhead  secondary  systems 
which  supply  domestic  load  have  any  appreciable  amount 
of  excess  capacity. 

Domestic  load  dominates 

It  is  very  instructive  to  study  the  industry  statistics 
that  are  frequently  published  in  the  Electrical  World 
in  the  light  of  distribution  system  economics.  There 
are  about  forty  times  as  many  domestic  consumers  as 
there  are  wholesale  power  consumers  and  about  six  times 
as  many  domestic  consumers  as  retail  power  consumers 
and  most  of  the  latter  are  located  in  high  load  density 
areas  of  our  larger  cities.  Therefore,  most  of  the  over¬ 
head  distribution  system  is  for  the  domestic  load.  H 
the  distribution  system  were  to  supply  only  the  whole- 
sale  and  retail  power  consumers  it  would  be  quite  limited  I 
in  the  territory  covered.  pi’ 

The  domestic  load  almost  doubled  from  1926  to  1931,  j 
including  two  years  of  depression.  The  figures  are  6.8 
to  11.7  billions  of  kw.-hr.  for.  1926  and  1931  respec¬ 
tively.  The  prominence  of  the  appliance  load  in  this 
increase  is  significant.  Figures  published  in  the  h'.LEC-  | 
TRiCAL  World  some  time  ago  show  that  the  appliance  | 
load  trebled  in  five  years,  increasing  from  2, 000,000.000  | 

kw.-hr.  in  1926  to  6,000,000,000  kw.-hr.  in  1931.  Three-  P 
quarters  or  three  out  of  the  four  billion  increase  are  k 
attributed  to  three  devices,  the  range,  water  heater  and  | 
refrigerator.  The  significant  thing  about  this  is  that,  if  s 
such  devices  already  available  have  such  a  pronounced  | 
effect  upon  the  domestic  load  even  during  the  deprcbsion,  | 
with  their  present  low  degree  of  saturation,  it  is  certain  | 
that  they  alone  will  guarantee  even  greater  increases  on  ^ 
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the  resumption  of  a  reasonable  amount  of  the  public's 
buying  power.  It  is  therefore  unnecessary  to  appeal  to 
undeveloped  usages  of  the  future,  such  as  air  condition¬ 
ing  or  house  heating,  to  emphasize  the  future  greater 
importance  of  the  domestic  load. 

Future  outlook 

Now,  if  the  relatively  small  volume  of  the  domestic 
load  of  the  past  required  such  extensive  distribution 
systems  with  outstanding  expenditures,  what  will  the 
situation  he  when  the  domestic  load  becomes  five  to  ten 
times  its  present  value.  It  is  believed  that  a  careful 
consideration  will  lead  to  the  conclusion  that  the  domes¬ 
tic  load  will  account  for  the  major  system  expenditures 
and  that  the  distribution  system  will  require  most  of 
this.  Within  the  distribution  system  itself,  the  sec¬ 
ondary  system  will  require  most  of  the  money  initially 
and  ultimately.  This  is  largely  due  to  the  considerable 
overbuild  now  existing  in  the  other  parts  of  the  system, 
progressively  increasing  from  the  secondary  system  back 
to  the  generating  station.  Hence,  secondary  system 
economic  studies  are  very  timely  as  well  as  necessary. 

Question  use  of  large  transformers  and  large  wire 

It  is  the  opinion  of  some  that,  due  to  lack  of  careful 
investigation,  the  use  of  large  kva.  distribution  trans¬ 
formers  with  correspondingly  large  secondary  copper  has 
been  overdone.  Studies  recently  made  show  that  for  a 
given  load  in  a  given  area  a  design  based  on  using  No. 
4  secondary  wire  had  a  very  large  cost  advantage  over 
designs  based  on  using  larger  secondary  wire  as  illus¬ 
trated.  Of  course  there  are  very  few  No.  4/0  secondary 
systems,  but  it  is  obvious  that  if  such  large  wire  is  put 
up  without  careful  consideration  the  increase  of  the 
investment  over  the  more  economical  No.  4  secondary 
wire  system  would  be  almost  100  per  cent.  These  figures 
take  into  account  all  factors  and  are  comparable.  This, 
of  course,  is  only  the  initial  investment,  but  a  considera¬ 
tion  of  losses  vs.  carrying  charges  is  also  in  favor  of  the 
smaller  copper.  It  is,  therefore,  readily  seen  that  a 
great  deal  of  money  can  be  wasted  in  secondary  sys¬ 
tems.  These  figures  also  indicate  that  much  money  has 
been  wasted  in  the  past  by  changing  to  a  larger  size  wire, 
because  of  the  expense  of  disconnection  and  reconnection 
of  many  services  in  addition  to  the  cost  of  the  wire. 
There  are,  of  course,  numerous  special  cases  requiring 
larger  conductors,  but  they  are  a  small  percentage  of  the 
total  from  the  industry  viewpoint. 

These  problems  have  been  studied  by  some  engineers 
who  have  shown  conclusively  that  substantial  economies 
are  to  be  made.  It  may  be  that  some  people  feel  that 
the  problem  is  elementary  and  does  not  require  engineer¬ 
ing  of  the  best  type.  Such  a  notion  can  easily  be  cor¬ 
rected  by  considering  the  factors  involved  in  the  sec¬ 
ondary  system  design.  Secondary  system  design 
requires  a  consideration  of  the  permissible  limits  of 
voltage  regulation  as  produced  by  the  normal  load  and 
by  the  starting  currents  of  motors.  If  the  secondary 
system  is  designed  for  a  normal  drop  of  2  per  cent,  that 
IS  one  thing,  and  if  3  per  cent  is  allowed,  that  is 
another  thing,  and  the  eflfect  on  the  cost  is  very  mate¬ 
rial.  Motor-starting  currents  giving  instantaneous  drops 
in  excess  of  2  or  3  per  cent  are  also  factors  to  be  dealt 
with. 

The  most  important  factor  in  the  secondary  system 
nesign  is  the  load  supplied.  Most  discussions  of  sec- 
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ondary  system  design  have  considered  systems  as  being 
static.  It  is  well  to  realize  that  the  load  on  a  distribu¬ 
tion  system  is  more  of  a  transient  nature,  making  it 
necessary  for  the  distribution  system  to  receive  regular, 
careful  and  continued  study.  The  initial  load  density  is 
an  important  item  and  may  be  of  the  order  of  10  to  20 
kva.  per  1,000  ft.  and  the  rate  of  load  growth  may  be 
5,  10  or  15  per  cent  per  year.  The  average  demand  for 
a  consumer  may  be  anywhere  from  150  to  450  watts  or 
even  higher.  Determination  of  the  size,  cost  and  spacing 
of  distribution  transformers  involves  a  knowledge  of 
their  life  and  initial  loading,  which  may  be  80  to  100 
per  cent,  with  an  ultimate  loading  of  125  to  150  per  cent. 
The  size,  cost  and  losses  of  the  secondary  conductors  are 
also  to  be  determined.  In  this  connection  the  life  of  the 
secondary  wires  must  also  be  considered  and  may  be 
fifteen  up  to  twenty  years.  Other  factors,  such  as  equiv¬ 
alent  hours  for  determining  losses,  demand  charges  and 
energy  costs,  are  important  and  must  be  considered.  It 
should  also  be  recognized  that  conditions  frequently 
occur  causing  the  system  to  be  dismantled  in  about  one- 
half  the  expected  time. 

The  foregoing  brief  reference  to  the  factors  involved 
in  the  study  of  secondary  design  should  be  sufficiently 
convincing  that  very  careful  and  intense  study  is  re¬ 
quired  properly  to  balance  these  factors  to  obtain  the 
most  economical  design.  The  accumulation  of  a  large 
amount  of  data  and,  what  is  more  important,  the  exercise 
of  the  very  best  judgment  are  required  in  evaluating 
these  factors.  The  present  time  is  most  appropriate  for 
a  study  of  this  problem. 

T 


Design  Saves 
Circuit  Breaker  Space 


Neat  and  economical  is  this  design  which  mounts  the 
oil  circuit  breakers  ahead  of  the  automatic  compensators 
controlling  two  motor-driven  pumps  in  the  bus-gutter 
at  which  the  supply  feeder  terminates.  By  this  modifica¬ 
tion  of  the  steel  inclosure,  easily  accomplished  with  mod¬ 
ern  fabrication  methods,  the  oil  switches  require  no  addi¬ 
tional  space  and  wiring  costs  are  reduced  materially. 
Operating  convenience  is  another  factor  which  makes 
this  idea  practical  for  practically  any  installation. 
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Adjustable-Ratio  Transformer 


By  J.  W.  LINGARy 

Superintendent  Electrical  Plant, 

Lynn  (Mass.)  Gas  S'  Electric  Company. 


Field  testing  of  relays  had  demonstrated  the  de¬ 
sirability  of  three  characteristics  in  the  relay-load¬ 
ing  device:  (1)  Portability;  (2)  absence  of  wave¬ 
form  distortion  that  will  cause  inaccuracies  in  timing, 
and  (3)  ability  to  supply  all  necessary  test  currents  effi¬ 
ciently  and  economically  from  the  conventional  120- volt 
branch-circuit  outlet  usually  available  wherever  over¬ 
current  relays  are  located. 

However,  the  last  requirement  is  not  readily  met  by 
adjustable  resistance-type  loading  devices  because  of  the 
large  amount  of  energy  dissipated  as  heat  compared  with 
that  needed  to  actuate  the  relay  and  the  consequent  de¬ 
mands  on  the  branch -circuit  wiring  and  fuse.  For  exam¬ 
ple,  it  is  often  necessary  to  test  relays  up  to  and  exceed¬ 
ing  50  amp.  to  simulate  probable  short-circuit  conditions 
in  the  field.  With  50-amp.  relay  current,  supplied  from  a 
120- volt  outlet,  the  total  demand  would  be  about  6,000 
volt-amperes,  of  which  approximately  5,675  watts  would 
be  consumed  in  PR  loss  in  the  box  and  only  225  watts 
would  be  required  to  actuate  the  relay  and  supply  its 
losses. 

Furthermore,  since  the  supply  circuit  w'ould  usually 
have  its  neutral  grounded,  and  since  it  is  good  practice 
to  test  relays  with  their  current  transformer  connections 
intact  (neutrals  also  grounded),  it  would  be  necessary  to 
use  an  insulating  transformer  in  the  supply  line.  Such  a 
transformer,  due  to  the  necessary  capacity,  would  be 
bulky  and  cumbersome  and  cause  some  inconvenience  in 
manipulation  at  the  expense  of  additional  time  and  labor. 

Considering  these  and  other  factors  in  relay  testing, 
this  company  has  adopted  an  adjustable-ratio  trans¬ 
former  for  relay  loading  to  supersede  the  resistance  load 
box.  It  is  shown  in  an  accompanying  illustration  with  its 
cover  removed ;  the  diagram  gives  a  general  idea  of  the 
connections  and  rating.  The  secondary  taps  terminate  in 
a  circular  commutator  (similar  to  that  used  on  d.c.  gene¬ 
rators  and  motors),  upon  which  a  contact  brush  is 
rotated  by  a  hand  wheel  on  the  exterior  of  the  case.  The 
secondary  voltage  can  be  adjusted  from  0.5  to  50  volts  in 
88  steps  of  approximately  0.58  volt  each.  Care  was 
exercised  in  the  design  of  flux  linkages  and  selection  of 
core  iron  to  avoid  wave  distortion  from  saturation  and 
hysteresis.  When  testing  relays  the  transformer  primary 
should  be  constantly  energized  and  switching  done  only 
in  the  secondary  circuit  to  avoid  wave  distortion  from 
the  exciting  current. 

Mounted  in  its  case,  this  adjustable-ratio  trans¬ 
former  weighs  less  than  50  lb.  and  measures  14x11x11 
in.  over  all.  The  case  is  equipped  with  shoulder-carrying 
straps. 

Although  it  was  anticipated  that  relay  timing  would 
be  consistently  slow  when  tested  with  an  adjustable-ratio 
transformer,  even  if  well  designed,  compared  with  a 
resistance  load  box,  the  degree  of  slowness  that  would 
result  was  believed  to  be  of  no  consequence,  as  some 
manufacturers  allow  a  tolerance  of  5-7  per  cent  deviation 


Fig.  1 — Adjustable-ratio  relay-loading  transformer 
with  cover  removed 


Regulaflna  coH has  44  steps 
of  0.S8V.  per  step 


11  and  up  to  No.  51 


Syvitches 


Fig.  2 — Transformer  connections  give  0.5  to  50 
volts  in  88  steps 

Maximum  output — IJ  kva. 

For  use  only  in  120  or  240-voU,  60-cycle  circuits. 

For  120-volt  primary  connect  terminals  1  to  3  and  2  to  4. 

For  240-volt  primary  connect  terminals  2  to  3 
For  secondary  voltage  from  0.5  to  25.6  volts  use  position 
No.  2  of  switch. 

For  secondary  voltage  from  25.5  to  50  volts  use  position 
No.  1  of  switch. 

To  advance  voltage  from  0.5  to  25.5  volts  turn  knob  in 
clockwise  direction. 

To  advance  voltage  from  25.5  to  50  volts  turn  knob  in 
counter  clockwise. 

Primary  voltage  to  be  connected  to  flexible  cord. 
Load  to  be  connected  to  terminals  5  and  6. 
Capacity — 30  amp.  continuous  ;  36  amp.  60  minutes  ;  45 
amp.  20  minutes ;  53  amp.  ten  minutes ;  60  amp.  five 
minutes:  68  amp.  three  minutes;  100-120  amp.  for  ten 
seconds. 
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Fig.  3  a,  b,  c — Current  and  wave  form  with  resist¬ 
ance  box  and  transformer  with  and 
without  series  resistor 

(a)  With  no  external  resistance  in  secondary  circuit  of 
loading  transformer,  note  slight  distortion  of  I  and  pro¬ 
nounced  distortion  of  E.  Latter  has  no  importance  in 
relay  testing,  (b)  With  1-ohm  In  transformer  secondary, 
note  improvement  in  I  and  considerable  increase  in  reflec¬ 
tion  of  harmonics  in  E.  (c)  Using  conventional  resist¬ 
ance  load  box,  note  wave  forms  are  similar  to  a  and  b. 


after  many  consecutive  tests  and  the  average  deviation 
was  only  0.77  per  cent  for  the  entire  test. 

Although  not  absolutely  necessary,  it  is  recommended 
that  an  adjustable  resistance  of  0.5-2  ohms,  capable  of 
carrying  the  maximum  test  current,  be  inserted  in  series 
with  the  transformer  secondary.  For  each  value  of  test 
current  the  maximum  resistance  should  be  inserted  and 
the  transformer  secondary  voltage  adjusted  to  the  neces¬ 
sary  value,  followed  by  reduction  of  the  resistance  if 
necessary.  Although  there  are  several  fine  makes  of  ad¬ 
justable  resistors  for  this  purpose,  preference  is  given  to 
a  slide-wire  type  with  screw  adjustment  for  finer  values, 
thus  furthering  flexibility  of  rapid  and  precise  current 
value  adjustment. 

Comparison  of  the  three  accompanying  oscillograms 


Comparison  of  Timing  with  Resistance  and 
Transformer  Loading 


Hclay  Resistance 

Time  Load-Box 

I.ever  ( 'urrent  Time 

Transformer  with  0.4- 
Ohm  Series  Resistance 
Differs  from 
Load-Box  by 
Time  Per 

Transformer  with  0.2- 
Ohm  Series  Resistance 
Differs  from 
Load-Box  by 
Time  Per 

Setting 

(Amp.)  (Cycles)  (Cycles)  (Cycles)  Cent 

Cycles 

Cycles 

Cent 

1 

15  98.0 

99.0 

1.0 

1.0 

100.0 

2.0 

2.0 

1 

20  55.0 

55.0 

0.0 

0.0 

56.0 

1.0 

1.8 

1 

30  36.8 

36.8 

0.0 

0.0 

37.5 

0.7 

1.9 

1 

40  30.6 

30.7 

0.  1 

0.3 

31.  1 

0.4 

1.3 

5 

15  477.0 

479.5 

2.5 

0.5 

482.0 

5.0 

1.0 

5 

20  250.0 

251.0 

1.0 

0.4 

251.0 

1.0 

0.4 

5 

20  154.0 

154.0 

0.0 

0.0 

154.  4 

0.4 

0.3 

5 

40  121. 5 

121.5 

0.0 

0.0 

121.5 

0.0 

0.0 

10 

15  1575.0 

1580.0 

5.0 

0.3 

1586.0 

11.0 

0  7 

10 

20  876.0 

879.0 

3.0 

0.3 

881.0 

5.0 

0.6 

10 

30  544  0 

545.0 

1.0 

0.2 

546.0 

2.0 

0.4 

10 

40  424.0 

425.0 

1.0 

0.2 

426.0 

2.0 

0.5 
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shows  a  close  similarity  of  both  current  and  voltage 
waves,  so  that,  unless  ultra-precise  accuracy  of  testing  is 
desired,  it  is  optional  whether  the  resistance  box  or  ad¬ 
justable  transformer  with  or  without  series  resistance  is 
used,  so  far  as  accuracy  alone  is  concerned.  But  for 
inherent  flexibility  and  rapidity  of  precise  application  to 
testing  methods  the  adjustable  transformer  with  series 
resistance  is  recommended. 

Besides  being  used  for  timing  overcurrent  relays,  the 
adjustable  transformer  has  general  purpose  applications. 
For  example,  certain  types  of  under- voltage  relays  can 
be  tested  by  connecting  the  transformer  secondaries  to 
buck  the  normal  voltage  applied  to  the  relay  in  gradual 
steps.  Many  types  of  ratio  differential  relays  can  be 
tested  when  a  slide-wire  resistor  is  used  with  the  trans¬ 
former.  Testing  of  relay  selectivity  appears  to  introduce 
no  appreciable  error,  inasmuch  as  all  relays  are  tested  by 
the  same  method.  In  general,  it  is  believed  that  cost  of 
relay  testing  will  be  less  with  this  method  than  with 
many  other  methods.  Therefore,  on  the  basis  of  accept¬ 
ance  tests  and  field  experience  the  device  has  been 
adopted  as  standard  for  this  class  of  work  and  has  met 
with  considerable  approval  from  those  who  use  it  daily. 

T 

Overspeci  licati  o  n 
Not  Always  Justified 

That  overspecification  is  at  times  justified  was  brought 
out  at  the  recent  convention  of  the  National  Association 
of  Purchasing  Agents  at  Boston,  Mass.,  in  a  paper  by 
T.  R.  Harber,  purchasing  agent  Kansas  City  Power  & 
Light  Company.  The  author  defined  overspeci  fication  as 
a  stipulated  requirement  for  strength,  quality  or  appear¬ 
ance  beyond  a  reasonable  factor  of  safety  to  insure  satis¬ 
factory  performance,  due  consideration  being  given  to 
available  materials,  articles  and  devices  economically  suit¬ 
able  to  the  purpose.  As  an  illustration  of  justified  over¬ 
specification  the  author  mentioned  an  item  commonly 
used  in  underground  transmission  and  distribution,  in 
which  the  company’s  requirements  are  in  excess  of  stand¬ 
ard  commercial  practice  as  to  dimensions  and  finish,  and 
which  at  one  time  could  be  secured  only  with  difficulty. 
The  cost  is  higher  than  for  commercial  standards,  but 
the  results  secured  justify  the  excess  because  the  failures 
per  thousand  in  the  device  in  which  the  item  is  used  are 
but  0.6,  compared  with  a  national  average  of  1.6.  Fail¬ 
ures  of  another  item  which  the  company  overspecifies  in 
comparison  with  generally  accepted  standards  are  at  1.8 
per  unit,  against  a  national  average  of  5.  “From  the 
standpoint  of  economy  alone,”  said  the  author,  “we  can¬ 
not  justify  these  overspecifications,  as  the  increased  cost 
would  pay  for  a  large  number  of  outages.  On  the  other 
hand,  it  is  impossible  to  evaluate  public  good  will,  which 
cannot  be  had  if  the  service  is  unreliable.” 

One  manufacturer  specified  a  certain  finish  on  one  of 
his  steel  requirements,  which,  with  other  stipulations, 
made  it  a  special  product.  He  later  discovered  that  the 
finish  w’as  of  no  consequence,  because  the  factory  was 
applying  its  own  finish.  Further  investigation  disclosed 
a  stock  steel  near  enough  to  other  requirements  to  satisfy 
all  necessities,  and  the  saving  was  about  one-third  the 
cost  of  the  item  originally  specified. 

There  are  cases  of  overspecification  which  do  not  in- 
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crease  first  cost  and  result  in  little  or  no  expense  to  the 
buyer,  but  which  place  a  heavy  burden  of  unanticipated 
expense  on  the  seller.  An  instance  is  found  in  a  former 
specification  of  a  public  utility  covering  an  item  exten¬ 
sively  used  and  purchased  in  carload  lots.  The  stipula¬ 
tions  for  finish  added  nothing  to  the  cost  of  manu¬ 
facture,  but  were  so  rigid  that  failure  occurred  fre¬ 
quently  and  the  manufacturer  was  subjected  to  the  addi¬ 
tional  cost  of  tests  and  transportation  charges  not 
contemplated  when  the  sale  was  made.  The  purchaser 
sometimes  lost  by  being  forced  to  buy  less  than  carload 
(juantities  of  non-s|)ecification  material  from  local  stocks 
while  awaiting  replacement  of  rejected  material.  The 
sti])ulation  added  little  or  nothing  to  life  or  service. 

A  common  error  in  specifications  is  to  require  specific 
manufacturnig  procedure,  thus  not  allowing  the  supplier 
to  choose  his  own  methods  and  materials  to  the  best 
advantage  for  the  desired  results.  This  increases  the 
cost  to  the  purchaser  and  he  receives  no  benefit  from  it. 
d'he  cost  of  overspecification  is  also  reflected  when 
orders  are  made  for  special  apj^ratus  and  an  honest 
attempt  has  not  been  made  to  fit  standard  manufactured 
items  to  the  job.  Operating  and  construction  men  are 
sometimes  tempted  to  overspecify  in  order  to  obtain 
their  ideal,  and,  even  the  engineer  is  apt  to  err  in  this 
direction  at  times  by  his  desire  to  prevent  trouble  in 
operation. 

Lee  J.  Bussman,  Bussman  Manufacturing  Company, 
St.  Louis,  Mo.,  concurred  with  the  author  that  some 
engineers,  possibly  not  entirely  competent  or  not  having 
time  to  check  requirements,  have  simply  made  up  speci¬ 
fications  supposed  to  more  than  make  certain  of  a  satis¬ 
factory  material  or  product  regardless  of  cost.  He  stated 
that  the  buyer  is  actually  spending  money  rather  than 
investing  it  when  he  purchases  something  above  his  rea¬ 
sonable  needs  or  beyond  a  reasonable  factor  of  safety. 
In  many  instances  over  specification  is  really  incorrect 
design  and  entirely  improper  selection  and  treatment  of 
material,  considering  available  materials  more  in  keeping 
with  the  requirements  of  the  job.  The  purchasing  agent 
must  consider  it  his  duty  to  challenge  apparently  incor¬ 
rect  and  oversjxicified  features  just  as  he  watches  out  for 
improperly  designed  and  wrongly  specified  low  quality 
items  and  parts. 


Service  Attachments 
to  Wood  Buildings 


f  Solder  less  connection 


V 


Marline  cord  wrap 

1  painted 

1 

1 

1 

Duplex,  Trip  lex,  oinol  QuadruplexCab  e 
Multiple -Conduc+or  Cable 


Liqb-f  Service 
Brocket 

For  open  wires  No  3 
oind  smaller 


Medium  Service 
Bracket 

For  open  wires  No.l/g 
and  smaller 


Torus  Service  Bracket 

For  multiple  conduc-'^or 
cable  and  No.l/o  or  la-ger 
open  wires 


Attachment  of  service  wires  to  wooden  buildings  has 
been  greatly  simplified  by  the  development  of  a  torus 
service  bracket  of  dry-process  porcelain,  having  a  gal¬ 
vanized  lag  screw  leaded  into  the  porcelain,  the  New 
England  Power  Association  has  found.  With  duplex, 
triplex  or  quadruplex  cable  only  one  torus  is  required, 
but  with  open- wire  services  one  torus  bracket  per  phase 
is  used.  The  brackets  are  screwed  onto  studs  or  similar 
beams  of  buildings.  The  larger  sizes  of  bracket  have 
openings  for  multiple-conductor  cable.  Service  taps 
wdth  drip  loops  are  made  by  solderless  connectors  at¬ 
tached  near  the  dead-end  of  the  line  close  to  the  bracket. 


To  Maintain  or  Increase  Earnings 


Today  there  appear  to  be  far  more  imjx^rative  reasons 
than  ever  before  for  really  going  into  the  business  of 
home  lighting  and  the  natural  growth  method  will  have 
to  be  replaced  with  sound  and  aggressive  methods. 
Newspa|)ers  have  l)een  announcing  rate  reductions  to 
the  residential  consumer  in  a  number  of  cities  in  recent 
months.  These  reductions  are  vital  as  far  as  earnings 
are  concerned  and  executives  will  be  confronted  with 
the  problems  of  maintaining  these  earnings. 

This  situation  brings  to  the  front  more  than  ever 
before  the  untouched  possibilities  of  the  home-lighting 
market.  It  in  itself  holds  the  answer  to  this  question 
if  only  the  consumers’  ability  to  buy  is  considered  and 
this  is  important. 

In  selling  better  lighting  we  are  in  a  superior  posi¬ 
tion,  for  with  it  the  uses  of  electricity  can  l)e  increased 


with  less  initial  expenditure  on  the  part  of  the  cus¬ 
tomer  than  with  any  of  the  well-known  current-consum¬ 
ing  devices  with  the  possible  exception  of  the  electric 
flatiron.  Several  years  ago  one  of  the  authors  carefully 
analyzed  this  point  and  found  at  that  time  that  the 
electric  flatiron  produced  94  cents  in  annual  revenue 
for  each  dollar  spent  by  the  consumer  to  buy  the  iron. 
The  results  of  our  field  research  now  show  the  aver¬ 
age  of  all  cases  covered  can  produce  practically  $1  in 
revenue  for  every  initial  dollar  invested  by  the  consumer 
to  correct  his  lighting  conditions. 

This  is  extremely  significant,  for  it  shows  that  the 
[Better  Light -Better  Sight]  program  fits  the  greatest 
number  of  pocketbooks. 

E.  W.  COMMERy  and  MARY  E.  WEBBER 

To  1933  convention  of  Illuminating  Engineering  Society. 
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Electric  Heat  for  Humidity  Control 

in  Sugar  Storage  Warehouse 


By  DELTON  T.  WABY 

Public  Service  Company  of  Northern  Illinois,  Chicago 


WHEN  the  problem  of  humidity  control  in  a  sugar 
storage  warehouse  120  x  300  ft.  was  first  pre¬ 
sented  to  the  power  sales  department  of  the 
Public  Service  Company  of  Northern  Illinois  it  was  sub¬ 
mitted  as  a  100  per  cent  heating  problem.  A  survey  of 
the  requirements  in  the  warehouse  and  results  to  be  ac¬ 
complished  with  electric  heat  indicated  that  this  problem 
was  not  one  of  heat,  but  of  humidity  control.  The  re¬ 
quirements  were  analyzed  from  this  standpoint  and 
recommendations  made  as  to  the  type  of  heating  units 
best  suited  for  the  installation,  number  of  units  and  their 
location.  This  installation  was  of  a  temporary  nature 
and  purely  a  trial  to  substantiate  theoretical  heating  re¬ 
quirements  indicated  by  an  analysis  of  Chicago  Weather 
Bureau  reports,  relative  humidity  necessary  for  safe 
sugar  storage  conditions  and  results  accomplished  in 
other  warehouses  where  attempts  have  been  made  to  pro¬ 
vide  100  per  cent  sugar  storage  conditions. 

The  temporary  installation  in  the  warehouse  consisted 
of  four  12-kw.  industrial  type  unit  heaters,  spaced  at 
equal  intervals  down  the  center  of  the  building.  These 
unit  heaters  were  controlled  by  means  of  hygrostats ;  this 
meaning  that  they  would  turn  on  only  when  the  relative 
humidity  was  above  the  predetermined  storage  condition 
of  65  per  cent.  In  view  of  the  large  space  to  be  condi¬ 
tioned,  it  was  necessary  to  install  large  circulating  fans 
of  the  propeller  type  to  obtain  better  air  agitation  in  such 
a  large  space.  The  results  of  this  temporary  installation 
clearly  indicated  that  in  the  Chicago  area  electric  heat 
could  successfully  master  this  problem  at  an  installation 
and  operating  cost  comparable  with  other  heat  sources 


Operating  Data — Humidity  Control  in  Crooks 
Terminal  Warehouse 


Demand 

Hours 

in  Kw.  of 

Kw.-Hr. 

Date 

Times 

of 

Days 

Heatint; 

Heating 

Operated 

Operation 

Operated 

Equipment 

Equipment 

10/13/32 

to 

M/IO  32..  , 
11/10/32 

.  6 

120 

10 

35.2 

2.000 

to 

12/  9/32 . 

12/9/32 

.  1 

6 

2 

25.9 

130 

to 

1/9/33 . 

5 

142 

10 

35.3 

1/9/33 

to 

2/9/33..  .  . 

2/9/33 

.  8 

205 

16 

33.2 

4,060 

to 

3/9/33 . 

3/9/33 

.  0 

0 

0 

0 

0 

to 

VlO/33.. 

VlO/33 

.  9 

192 

16 

34.6 

4,060 

to 

5/11/33 . 

5/11/33 

.  2 

38 

3 

28.8 

770 

to 

6/  9/33 

.  1 

24 

2 

28.8 

680 

when  due  consideration  is  given  to  the  many  advantages 
of  electric  heat  in  a  storage  warehouse. 

As  a  result  of  experience  obtained  on  the  temporary 
installation  permanent  heaters  were  installed  in  another 
warehouse  in  the  same  group.  This  installation  consisted 
of  five  6-kw.,  three-phase,  220- volt  industrial  type  elec¬ 
tric  unit  heaters  evenly  spaced  through  the  center  of  the 
warehouse.  These  heaters  are  mounted  near  the  ceiling 
with  a  fan  above  each.  The  warehouse  in  which  the  per¬ 
manent  installation  was  made  is  smaller  than  that  used 
for  the  trial  installation,  thus  requiring  less  electrical 
capacity.  Propeller  type  fans  capable  of  moving  6,670 
cu.ft.  of  air  per  minute  were  installed  above  each  unit 
heater.  The  accompanying  illustration  shows  this  fan 
and  heater  installation. 

At  the  present  time  this  warehouse  is  used  solely  for 
sugar  storage.  The  installation  of  electric  heaters  was 
approved  by  the  Chicago  Board  of  Fire  Underwriters 
and  the  warehouse  management  has  stated  that  this  equip¬ 
ment  is  the  safest  for  installations  of  this  type.  The 
warehouse  management  has  further  stated  that  electric 
heat  would  be  the  most  satisfactory  heat  source  for 
humidity  control  where  inspection  of  the  warehouse  or 
its  content  can  be  made  only  at  infrequent  intervals.  This 
has  been  the  case  with  this  particular  installation.  Dur¬ 
ing  the  period  October  12  to  November  12  weather  con¬ 
ditions  were  such  that  heat  was  required  on  six  different 
periods.  Although  no  meters  were  installed  on  the  heat¬ 
ing  load,  a  conservative  estimate  of  the  energy  consump¬ 
tion  during  this  period  is  2,000  kw.-hr. 
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The  five  unit  heaters  and  five  fans  are  controlled  by 
three  hygrostats.  The  control  settings  df  the  hygrostats 
are  such  that  the  two  unit  heaters  and  fans  in  the  middle 
of  the  building  operate  first.  This  is  accomplished  by 
setting  the  hygrostat  control  at  a  relative  humidity  of 
approximately  62  per  cent.  The  two  end  hygrostats  con¬ 
trolling  three  unit  heaters  and  fans  are  set  at  approxi¬ 
mately  67  per  cent  relative  humidity  in  order  to  obtain 
full  effect  of  the  two  middle  units  before  the  three  end 
units  come  into  operation  further  to  reduce  relative 
humidity  conditions  in  the  warehouse.  This  method  of 
control  is  employed  to  secure  minimum  maximum  de¬ 
mand  on  the  electric  power  system.  A  study  of  the  maxi¬ 
mum  demand  chart  for  the  30-day  period  above  referred 
to  shows  that  on  one  occasion  the  total  heating  load  and 
the  maximum  warehouse  load  occurred  at  the  same  time. 
The  maximum  demand  of  the  electric  heating  installation 
amounts  to  approximately  33  kw. 

On  November  11  an  inspection  was  made  of  this  heat¬ 
ing  installation  with  a  sugar  representative.  He  reported 
the  sugar  to  be  in  excellent  condition  and  during  this 
period  a  study  of  the  maximum  demand  chart  for  this 
customer  indicated  that  the  heating  units  had  been  in 
operation  on  six  different  periods.  On  one  of  these 
periods,  which  extended  over  approximately  43  hours, 

T 

Humidity  Control  Prevents 
A.C.  Brush  Disintegration 

By  ELLIS  F.  BRACKEN 

Superintendent  of  Substation  Maintenance, 

Commonwealth  Edison  Company,  Chicago 

The  introduction,  about  seven  years  ago,  of  60-cycle 
synchronous  converters  on  the  Commonwealth  Edison 
system,  especially  those  having  alternating-current  rings 
with  high  peripheral  velocities,  brought  with  it  a  type  of 
trouble  which  had  not  (at  least  in  Chicago)  been  experi¬ 
enced  in  the  operation  of  25-cycle  converters.  The  older 
kinds  of  alternating-current  brushes,  made  of  a  mixture  of 
metals  and  carboniferous  materials,  produced  so  much 
destructive  ring  abrasion  that  they  were  replaced  by 
brushes  of  the  same  general  types  but  with  better  mix¬ 
tures,  having  better  brush  life  and  causing  less  ring  wear. 
Under  ordinary  operating  conditions  these  new  brushes 
were  quite  satisfactory  with  respect  to  ring  wear  and 
brush  life,  but  it  was  found  that  on  some  occasions  ex¬ 
tremely  rapid  wear  was  developed  and  sometimes  whole 
sets  of  alternating-current  brushes  were  worn  out  in  from 
30  minutes  to  1^  hours.  The  cause  was  at  first  unknown, 
but  close  analysis  revealed  that  such  troubles  were  in  prac¬ 
tically  every  case  coincident  with  extremely  low  tempera¬ 
ture  conditions  outside,  which  occurred  particularly  during 
the  winter  of  1932-33.  This  was  brought  to  the  attention 
of  the  representatives  of  brush  manufacturing  companies 
and  from  them  it  was  learned  that  a  major  converting  plant 
in  Canada  had  experienced  similar  troubles  under  similar 
conditions.  Further  study  and  investigation  followed  on 
the  j)art  of  both  the  Canadian  company  and  Commonwealth 
Edison  Company.  It  was  found  that  when,  as  a  result  of 
very  low  temperatures  outdoors,  the  moisture  content  of 
the  air  was  reduced  to  lower  than  about  1.25  grains  of 


the  customer  became  somewhat  worried  as  to  whether 
or  not  the  heating  units  would  eventually  turn  off.  His 
worries  w'ere  unfounded,  however,  as  during  this  period 
extremely  bad  humidity  conditions  were  reported  by  the 
Chicago  Weather  Bureau  and  heat  was  required  in  the 
warehouse  over  this  seemingly  long  period  of  time.  Re¬ 
cent  inspections  continue  to  show  that  the  sugar  is 
in  excellent  condition. 

This  installation  has  proved  successful,  and  under 
average  weather  conditions,  such  as  those  experienced  in 
the  Chicago  area,  electric  heat  will  successfully  solve  the 
problem  of  controlling  humidity  conditions  in  well-con¬ 
structed  sugar  storage  warehouses.  Electric  heat  insures 
100  per  cent  heat  efficiency  and  thus  a  minimum  of  op¬ 
erating  requirements  on  the  installation.  Electric  heat 
eliminates  a  central  heating  plant  with  its  attendant  high 
operating  cost  in  proportion  to  the  small  amount  of  heat 
actually  required  for  humidity  control.  This  installation 
is  entirely  automatic  and  eliminates  the  ever-present  fire 
hazard  problem  with  flame  type  equipment.  By  con¬ 
trolling  the  heat  requirements  through  hygrostats  only 
the  required  heat  units  are  dissipated,  and  only  when 
they  are  needed.  No  time  is  lost  in  starting  a  central 
heating  plant  or  keeping  such  a  central  plant  fired  to  sup¬ 
ply  heat  for  sudden  hourly  changes. 

T 

water  per  cubic  foot  certain  makes  of  carbon  and  metal 
composition  brushes  disintegrated  rapidly.  The  various 
brush  manufacturing  companies  have  been  informed  of 
the  peculiar  characteristics  of  these  brushes  and  are 
actively  engaged  in  efforts  to  improve  their  products  in 
order  to  eliminate  such  troubles. 

Until  the  efforts  are  completely  successful  and  all  danger 
from  low  humidity  is  passed  the  Commonwealth  Edison 
Company  has  adopted  the  practice  of  humidifying  air  in 
60-cycle  synchronous  converter  substations  when  the  abso¬ 
lute  humidity  approaches  to  within  0.25  of  one  grain  per 
cubic  foot  of  the  critical  humidity  conditions ;  that  is,  when 
the  moisture  content  of  the  air  gets  as  low  as  1.5  grains  per 
cubic  foot.  The  first  attempt  in  this  direction  was  made 
by  setting  up  an  air  spray  paint  brush  and  using  it  to 
blow  water  in  the  form  of  mist  into  the  ring  and  brush 
structures  of  the  converters.  This  method  w'as  at  once  suc¬ 
cessful  in  preventing  the  trouble.  Owing  to  the  incon¬ 
venience  of  using  air  spray  paint  brushes,  better  methods 
were  devised  for  spraying  water  into  the  air  delivered  to 
the  machines.  In  some  instances  domestic  type  humidifiers 
are  set  up  underneath  the  machines  and  the  mist  sprayed 
up  into  the  ring  and  brush  structures.  In  other  substations 
an  electric  motor-driven  whirling  disk  is  used  to  break  the 
water  into  mist,  and  in  another  a  high-pressure  pump 
forces  water  to  a  number  of  spray  heads  and  accomplishes 
the  same  purpose. 

The  mist  dissipated  into  the  air  is  most  effective  when 
converted  into  aqueous  vapor.  Because  air  at  low  tempera¬ 
ture  wdll  not  hold  any  considerable  amount  of  such  vapor, 
it  was  found  advantageous  in  some  substations  to  control 
the  temperature  of  the  cooling  air  delivered  to  the 
converters.  For  this  purpose  provision  was  made  to 
recirculate  a  part  of  the  heated  air  discharged  from  the 
machines  and  dilute  the  cold  air  supply  with  it.  By  this 
method  full  control  could  be  exercised  over  the  moisture 
content  of  the  cooling  air. 

Although  the  necessity  of  maintaining  uninterrupted 
service  to  customers  is  of  first  importance  and  prevention 
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of  rapid  deterioration  of  brushes  is  necessary  to  keep  con¬ 
verting  units  in  service,  the  conservation  of  brushes  is  by 
no  means  to  be  ignored.  When  it  is  remembered  that  a 
complete  set  of  ring  brushes  for  a  3,900-kw,  synchronous 
converter  costs  from  $500  to  $600,  the  possibility  of  their 
rapid  disintegration  on  a  large  number  of  converters  amply 
warrants  the  small  expense  of  providing  the  necessary 
moisture  content  in  the  cooling  air  on  the  relatively  in¬ 
frequent  occasions  when  extremely  low  temperatures 


produce  unfavorable  humidity  and  contact  conditions. 

A  careful  study  on  the  life  of  direct-current  brushes  as 
affected  by  humidity  conditions  is  in  progress,  and  al¬ 
though  direct-current  brushes  are  thoroughly  stable  and 
not  subject  to  rapid  disintegration  when  the  moisture  con¬ 
tent  is  low,  it  is  found  that  in  extremely  dry  air  their  rate 
of  wear  is  considerably  increased.  This  study  is  as  yet 
incomplete,  and  while  the  tendencyhas  been  well  estab¬ 
lished  the  rate  of  increase  is  not  yet  determined. 


Effect  of  wavelength  on  aster 


By  ROBERT  B.  WITHROW 

Purdue  University  Agricultural  Experitnent  Station, 

Lafayette,  Ind. 

10 W  light  intensities  such  as  produced  by  a  15-watt 
lamp,  applied  at  night  as  a  supplement  to  day- 
light,  increase  flower  production  and  earliness  in 
flowering  of  certain  crops  about  as  favorably  as  higher 
intensities,  such  as  from  a  500- watt  lamp.  The  blue  end 
of  the  spectrum,  supplementing  normal  daylight,  inhibits 
growth  with  pansy,  stock  and  aster.  The  red  end  acceler¬ 
ates  and  the  yellow-green  affects  flower  production  and 
stem  length  less  than  either  of  these.  Often  a  short 
period  of  irradiation  applied  at  the  right  stage  in  devel¬ 
opment  produces  as  great  an  increase  in  flower  produc¬ 
tion,  stem  length  and  earliness  in  flowering  as  much 
longer  periods.  There  is  very  little  difference  in  results 
obtained  by  lighting -at  different  times  of  night  for  five- 
and  ten-hour  periods. 

Of  a  miscellaneous  group  of  plants  subjected  to  a 
100-watt  lamp  applied  for  ten  hours  each  night,  Shasta 
daisy,  perennial  Gaillardia,  Scabiosa,  nasturtium,  eight 
varieties  of  asters  and  dahlia  were  among  those  that  gave 
the  most  outstanding  results  with  earlier  flowering  or 
increased  flower  production,  or  both.  Those  plants 
which  have  been  bred  to  give  good  yields  during  the 
short  winter  days  have  not,  in  most  of  the  cases  studied, 
produced  very  marked  increases  due  to  added  light. 

Stage  in  Development  to  Apply  Irradiation. — Pansy, 
stock  and  Heart  of  France  aster  were  subjected  to  addi¬ 
tional  light  at  different  ages.  Forty  days  of  irradiation 

*Exccrpts  from  a  paper  presented  before  the  Illuminating  En- 
Omcering  Society  on  results  of  a  study  conducted  in  co-operation 
'ii-'itli  the  Utilities  Research  Commission,  Chicago. 


over  pansy  gave  better  results  when  applied  during  the 
earlier  stages  of  life,  rather  than  later.  With  stock,  light 
applied  late  in  the  life  of  the  plant  did  not  increase  the 
stem  length  so  decidedly  as  light  applied  earlier,  and  addi¬ 
tional  light  during  maturity  caused  the  plants  to  become 
weak  stemmed.  Thus  it  appears  that  the  best  results 
with  stock  may  be  obtained  by  lighting  from  the  period 
of  seedling  growth  until  flower  buds  just  begin  to  appear. 

Aster  plants  irradiated  the  first  40  days  of  life  blos¬ 
somed  well  ahead  of  the  other  groups.  Those  lighted 
the  second  40  days  were  next  to  flower,  while  those 
lighted  their  entire  life  blossomed  only  a  few  days  later. 
The  longest  stems  and  the  largest  flowers  were  on  plants 
irradiated  for  their  entire  life.  A  large  percentage  of 
abnormal  flowers  were  present  in  the  40-day  plots  and 
the  controls. 

Time  and  Duration  of  Irradiating  Period — In  the  case 
of  pansy,  continuous  illumination  produced  the  greatest 
increase  in  flower  ratio  and  stem  length  over  the  control. 
Stock  gave  the  longest  stems  when  subjected  to  a  ten- 
hour  period,  9  p.m.  to  7  a.m.,  at  16  ft. -candles  and  8  ft.- 
candles.  There  was  scarcely  any  difference  between 
these  two  as  to  stem  length  and  time  of  flowering.  With 
aster,  the  ten-hour  plot  at  8  ft.-candles  gave  the  earliest 
flow'ers,  as  well  as  decided  increases  in  stem  length  and 
flower  diameter.  In  the  case  of  pansy,  stock  and  aster 
the  most  economical  lighting  is  the  five-hour  period  at 
16  ft.-candles,  which,  in  almost  every  case,  gave  about 
as  great  an  increase  in  flower  diameter  and  stem  length 
as  did  the  ten-hour  period  at  16  ft.-candles.  Further 
experimentation  will  be  required,  however,  to  determine 
whether  five  hours  is  a  sufficient  period  for  the  lower 
values  of  intensity. 

The  final  test  of  any  commercially  practical  process  is 
the  extra  cost  involved,  which  in  these  studies  largely 
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resolves  itself  down  to  power  consumption  per  market¬ 
able  flower.  With  pansy,  using  a  power  consumption  of 
1  watt  per  2  sq.ft,  of  bench  space  to  produce  a  light  in¬ 
tensity  at  the  bench  of  f  to  1^  ft.-candles,  applied  for 
ten  hours  each  night  for  nearly  three  months,  the  power 
consumption  was  0.9  kw.-hr.  per  100  flowers.  At  5  cents 
I^er  kilowatt-hour  thi^  is  a  cost  of  less  than  4^  cents  per 

Table  I — Effect  of  Supplementing  Daylight  with 
Artificial  Radiation  of  Various  Intensities 

The  lower  intensitiee  produced  just  as  deeirable  reeults  as  the  higher  ones,  and 
further,  with  pansy,  produced  better  quality  flowers. 

Seeding  dates:  Pansy,  July  29,  1932;  stock,  Dec.  28,  1932;  aster,  Oct.  2,  1932. 
Irradiated:  Ten  hours  nightly  from  9  p.m.  to  7  a.m.  on  the  following  dates: 
Pansy,  Oct.  7 — Dec.  29,  1932,  for  83  days.  Stock,  Jan.  10 — -April  15,  1933,  for 
95  days.  Aster,  Oct.  14 — March  20,  1933,  for  157  days. 
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Table  II — Effect  of  Supplementing  Daylight  with 
Artificial  Radiation  of  Various  Wavelengths 


100  blooms,  this  expense  being  incurred  to  increase  the 
normal  flower  production  eight  times.  Pansies  sell 
wholesale  for  $1  to  $1.50  per  100  blooms  during  the 
spring. 

With  aster,  under  similar  conditions  of  irradiation, 
the  power  consumption  per  100  flowers  was  3.3  kw.-hr., 
which  at  5  cents  per  kilowatt-hour  is  16.5  cents.  Asters 
during  the  early  summer  season  have  a  wholesale  price 
as  high  as  $3  per  100  blooms. 

When  it  is  considered  that  the  aster  is  one  of  the 
florists’  best  cut  flowers,  coming  in  a  wide  variety  of 
colors,  forms  and  sizes,  and  stands  up  very  well  in  ship¬ 
ping  and  in  the  home,  this  flower  alone  assumes  a  place 
of  considerable  importance  as  a  potential  crop  during 
the  winter  months  when  there  is  a  dearth  of  such  flowers 
available  to  the  florist. 

T 

Lamp  Sales  Respond 
to  Lamp  Inspections 

By  M.  W.  ROSS 

Lighting  Sales  Department 
Cotmnonwealth  Edison  Company,  Chicago,  III.* 


Plante  having  the  full  radiation  of  a  “Mazda”  lamp  at  4  ft.-candles  gave,  with 
pansy,  a  greater  number  of  flowers,  and  longer  stems;  with  stock,  longer  stems; 
with  aster,  larger  flowers  and  longer  stems,  than  either  the  Altered  plots  or  control 
plants.  Seeding  and  irradiation  as  noted  in  Table  I 
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Table  III — Effect  of  Supplementing  Daylight  with 
Artificial  Radiation  on  Certain  Greenhouse  Crops 

Irradiated  at  1 6-ft. -candles  ten  hours  each  night,  with  further  experimentation 
the  kw.-hr.  per  100  flowers  may  be  reduced  ashas  been  done  with  aster  and  pansy. 

Decrease 

in 

No.  of  Increase  Increase  Flower-  Kw.-Hr. 

Plant  Dttys  in  No.  in  Stem  ing  mr  100 

Irradia-  Flowers,  Le^th,  Time,  Flowers 

tion  Per  Cent  Per  Cent  Days 
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In  1932  the  Commonwealth  Edison  Company  used 
a  crew  of  six  men,  carefully  trained  in  lamps,  home¬ 
lighting.  lamp-renewal  policies  and  merchandising  poli¬ 
cies,  to  make  a  systematic  solicitation  of  all  residential 
customers  to  replace  burned-out  lamps  and  fill  empty 
sockets.  They  found  little  opposition  on  the  part  of 
customers  to  use  the  correct  lamps  and  to  fill  their 
sockets.  The  principal  reason  for  the  lack  of  sufficient 
lamps  found  in  most  homes  was  either  because  cus¬ 
tomers  did  not  know  of  the  company’s  lamp-renewal 
]X)licy  or  simply  neglected  to  order  new  lamps.  In  that 
year  13,903  customers  were  sampled.  Orders  were  re¬ 
ceived  for  more  than  98,000  lamps,  a  total  wattage  of 
5,674  kw. 

This  year  the  company  expanded  this  service,  now 
using  fourteen  men.  The  salesmen  are  employed  pri¬ 
marily  to  renew  lamps,  but  have  the  privilege  of  selling 
and  introducing  special  items  of  lighting  equipment  and 
other  merchandise.  They  carry  “Pin-It-Up”  lamps  or 
some  such  item  which  will  introduce  modern  equipment. 
The  salesmen  employed  are  strictly  on  a  commission 
basis. 

For  the  first  six  months  of  1933  these  men  secured 
49,673  orders  for  a  total  of  367,638  lamps.  This  is  an 
average  of  7.4  lamps  per  order  and  represents  a  total 
wattage  of  21,864  kw.,  of  wdiich  6,670  kw.  went  imme¬ 
diately  into  inactive  sockets.  These  lamps  were  divided 
as  follows: 


Size 
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No.  of  Lamps 
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70 
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These  men  often  find  several  lamps  burned  out  in 
ceiling  fixtures  and  portables.  There  are  also  many 


*From  paper  to  1933  convention  of  Illuminating  Engineering 
Society. 
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empty  sockets  which  have  not  been  filled  for  a  long 
time.  Some  customers  stated  that  they  had  not  replen¬ 
ished  their  lamps  for  as  long  as  two  years.  In  the 
company’s  lamp  schedule  lOO-watt  lamps  are  furnished 
as  part  of  the  rate  at  no  additional  cost.  In  spite  of 
all  the  publicity  given  this  subject,  it  was  found  that 
about  25  per  cent  of  the  customers  did  not  know  the 
lamp-renewal  policy.  When  personally  informed  they 
were  glad  to  accept  lOO-watt  lamps  for  kitchen,  base¬ 
ment  and  garage  use.  Many  kitchen  units  originally 
furnished  with  lOO-watt  lamps  were  found  with  60 
watts.  By  personal  solicitation  they  are  easily  brought 
back  to  their  correct  wattage. 

Most  customers  appreciate  this  service,  particularly 
old  people  who  find  it  hard  to  get  to  the  lamp- renewal 
stores.  People  who  wish  to  have  new  lamps  are  glad 
to  be  reminded  of  it.  The  men  engaged  in  this  work 
serve  as  personal  contact  for  the  company  and  are  able 
to  answer  many  questions  put  to  them  by  the  customers. 
W'hile  soliciting  lamp  renewals  they  are  able  to  talk 
about  electrical  merchandise,  either  completing  the  sales 
or  turning  leads  over  to  other  departments. 

▼ 

Electrostatic  Process 
Improves  Sandpaper 

b^lectricity  is  now  used  in  the  manufacture  of  sand- 
l^aper  and  gives  a  product  showing  great  improvement 
over  sandpaper  made  by  other  methods.  Tests  carried 
out  under  actual  working  conditions  show  that  this  new 
product  has  an  increased  working  efficiency  from  30  to 
40  per  cent  above  previous  sandpapers,  with  a  saving  in 
time  and  effort  and  lasting  longer. 

d'he  new  process  employs  an  electrostatic  field  for  ap¬ 
plying  the  coating  to  the  glued  surface  of  the  backing. 
The  ordinary  220-volt  alternating-current  supply  is 
stei)ped  up  by  a  variable  high-tension  transformer  to  the 
voltage  required  by  the  process,  which  varies  from  20,000 
to  100,000  volts.  This  current  is  rectified  by  means  of 
vacuum  tube-rectifying  equipment  and  transmitted  to  the 
electrocoating  machine  as  a  unidirectional  current.  The 
electrocoating  machine  has  two  electrodes  or  condenser 
plates.  These  are  charged  by  means  of  the  high-voltage, 
unidirectional  current  and  an  intense  electrostatic  field 
set  up  between  them. 

d'be  abrasive  particles,  first  graded  and  sized,  to  suit 
the  particular  sandpaper  that  is  to  be  made,  are  conveyed 
int(j  the  field  on  the  upper  surface  of  a  conveyor  belt 
which  passes  over  the  lower,  or  negative,  of  the  two  elec¬ 
trodes.  At  the  same  time  the  cloth  or  paper  backing  ma¬ 
terial  is  passed  below  the  upper,  or  positive  electrode,  with 
Its  glue-covered  surface  facing  down.  As  the  abrasive 
grains  enter  the  field  they  become  electrically  charged. 
Due  to  their  elongated  or  splintery  character,  the  elec¬ 
trical  charges  become  concentrated  on  the  ends  of  the 
particles,  that  is,  the  particles  are  polarized.  The  reaction 
between  the  field  caused  by  the  charge  in  the  particles 
and  the  field  between  the  electrodes  causes  the  particles 
to  Ix  conie  oriented  so  that  their  long  axes  are  parallel  to 
the  lines  of  force  of  the  field  between  the  electrodes. 

A:-  a  result  of  this  orientation,  which  places  the  posi¬ 
tive!}  charged  end  of  each  particle  adjacent  to  the  nega- 
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How  electrostatic  process  was  applied 
to  making  sandpapers 


tive  electrode,  the  particles  lose  their  positive  charge,  re.- 
taining  only  the  negative  charge.  This  has  two  results: 
First,  the  particles  mutually  repel  each  other,  so  that  they 
assume  an  approximately  uniform  spacing;  second,  elec¬ 
trostatic  repulsion  between  the  negatively  charged  par¬ 
ticles  and  the  negative  electrode  causes  the  particles  to 
move  toward  the  positive  electrode.  Before  reaching  this 
electrode,  the  oriented  grains  are  intercepted  by  the  ad¬ 
hesive-coated  paper  in  such  a  way  that  the  grains  adhere 
to  it  in  upright  and  evenly  spaced  position. 

Advantages  of  coating  sandpaper  in  this  manner  come 
from  the  fact  that  the  coating  has  a  working  surface 
composed  only  of  the  sharp,  cutting  points  of  the  grains 
and  that  these  points  are  evenly  distributed  over  the  sur¬ 
face.  This  makes  it  cut  more  smoothly  and  quickly  than 
sandpaper  made  by  other  methods  and  also  causes  it  to 
last  longer  in  service. 

The  process  is  being  used  by  the  Armour  Sand  Paper 
Works,  Chicago;  Behr-Manning,  Corporation,  Troy, 
N.  Y. ;  the  Carborundum  Company,  Buffalo,  and  the 
Minnesota  Mining  &  Manufacturing  Company,  St.  Paul. 

T 

READERS*  FORUM 


Rotation  Timing  Check  Not  New 


To  the  Editor  of  the  Electrical  World: 

Messrs.  Newman  and  Minikes’  method  of  checking 
polyphase  meter  connections  (Electrical  World,  page 
204,  August  12,  1933),  while  simple  and  positive,  cannot 
be  called  new.  A  system  practically  identical  with  this, 
but  applicable  to  indicating  and  graphic  instruments  as 
well  as  to  watt-hour  meters,  was  developed  by  H.  S. 
Baker  of  Niagara  Falls,  Ont.,  about  1909  or  1910,  and 
since  then  has  been  widely  used  throughout  the  Province 
of  Ontario. 

Upon  this  method  of  “right-and-left  readings”  has 
been  based  a  whole  system,  whereby  may  be  determined 
not  only  the  accuracy  of  wiring  of  the  installation, 
whether  three-wire  or  four-wire,  and  whether  of  bal¬ 
anced  or  unbalanced  load,  but  values  of  pow’er  factor  and 
reactive  component  on  such  loads.  In  fact,  by  the  intelli¬ 
gent  use  of  a  few  such  readings  it  is  possible  to  visualize 
the  whole  load  with  practically  no  use  of  trigonometrical 
terms,  and  to  make  an  analysis  of  load  conditions  w'hich 
might  otherwise  require  the  use  of  cumbersome  and  con¬ 
fusing  formulas. 


W’aterbury,  Conn. 


PERRY  A.  BORDEN. 
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BOOK  REVIEWS 


Labor  Relations  Under  the  Recovery  Act 

By  Ordway  Tead  and  Henry  C.  Metcalf.  Published  by  Whit¬ 
tlesey  House,  New  York.  259  pages.  Price,  $2. 

The  National  Industrial  Recovery  Act  seems  to  spring 
from  the  premise  that  property  can  stand  loss  by  finan¬ 
cial  penalty  legally  imposed  (temporarily  can,  anyhow)  ; 
life  at  or  near  the  margin  of  subsistence  cannot.  Thus 
recovery  from  depression  demands  that  business  yield 
to  labor  the  same  tokens  of  representative  government 
in  the  economic  field  that  have  been  accorded  the  citizen 
in  the  political  field.  Really,  NIRA,  NRA  and  the 
codes  are  harbingers  of  an  industrial  democracy  with  a 
new  economic  constitution.  So  do  the  authors  philoso¬ 
phize  about  the  remote  import  of  the  act. 

They  say  the  master-servant  era  has  definitely  gone 
and  with  it  the  submissiveness,  docility,  gratitude  and 
spasmodically  irruptive  complexes  of  the  worker.  They 
firmly  believe  those  negative  attributes,  fundamentally 
as  impotent  as  the  spirit  of  a  corpse,  can  be  converted 
into  esprit  de  corps,  elan  or  comparable  exuberances 
that  will  elevate  our  whole  industrial  tone  if  only  indus¬ 
try  will  foster  collective  bargaining  (meaning  the  na¬ 
tional  union)  or  some  form  of  employee  representation. 
The  modus  operandi  of  various  employee  representation 
plans  are  outlined  and  typical  defects  emphasized  and 
corrected. 

The  “new  deal”  promises  that  labor  shall  get  a  greater 
share  of  the  fruits  of  industry.  Insurance  of  this  will 
derive  from  guaranteeing  a  greater  participation  in 
every  step  of  the  productive  process.  A  good  case  is 
made  for  the  company  union  in  its  various  forms.  But 
the  act  imposes  high  responsibility  on  the  industry  trade 
association.  There  must  be  a  corresponding  integration 
of  the  labor  elements  within  a  whole  industry.  The 
authors  call  the  company  union  merely  a  transition  to 
the  trade  union,  ultimately  working  in  equality  with  the 
trade  association  in  a  trade  council. 

T 

Business  Under  the  Recovery  Act 

By  Lawrence  Valenstein  and  E.  B.  Weiss.  Published  by 
Whittlesey  House,  New  York.  314  pages.  Price,  $2.50. 

Even  if  the  recovery  act  is  only  30  per  cent  successful 
in  accomplishing  its  announced  objectives  it  will  have 
proved  so  effective  in  profoundly  remodeling  American 
wholesale  and  retail  business  as  to  become  a  permanent 
component  of  our  laws.  Rugged  individualism  has 
vanished  and  in  its  place  there  will  be  self-  and  govern¬ 
ment-regulation  of  industry  not  so  far  different  in  prin¬ 
ciple  from  federal  regulation  of  railroads  and  state 
regulation  of  utilities.  The  Federal  Trade  Commission 
has  l)een  a  farcical  effort  in  this  direction.  But,  being 
competitive,  industry  can  safely  l>e  intrusted  with  a 
large  share  of  its  own  regulation.  Germany  went  cartel 
in  the  depression  which  followed  its  conquest  of  France 
in  1870.  Cartels  have  survived  Kaiserism,  a  World  War, 
a  republic,  dizzy  inflation  and  even  a  Hitler.  The  NRA 
is  construed  by  the  authors  to  be  a  democratized  form  of 
cartel  calculated  to  save  us  from  both  Communism  and 
Fascism. 


But  the  main  theme  of  the  book  is  that  the  prominence 
given  to  the  trade  associations  and  their  codes  will 
eliminate  many,  but  no  one  expects  all,  of  the  abuses 
which  have  been  the  despair  of  business.  The  origin  of 
many  of  these  destructive  practices  is  traced,  their  effect 
on  ethical  conduct,  profits,  stability  and  on  the  big  and 
little  unit  analyzed  to  ascertain  the  likelihood  of  suc¬ 
cessful  elimination  under  the  act.  As  this  business 
socialism  wards  off  state  socialism  several,  and  maybe 
more,  of  the  following  unfair  practices  will  pass  under 
scrutiny,  restraint  and  proscription :  Fake  invoices,  price 
juggling,  espionage,  inferior  merchandise,  misrepresenta¬ 
tion,  sales  baits,  loss  leaders,  secret  rebates,  Hollywood 
testimonials,  returned  goods,  piracy  of  designs,  consign¬ 
ment  selling,  etc. 

From  this  array  it  is  evident  that  purification  of  trade 
practices  is  the  main  theme  of  the  book,  with  secondary 
emphasis  on  profitableness.  The  small,  independent 
merchant,  the  authors  believe,  will  revive  to  become  an 
attractive  outlet  for  thousands  of  manufacturers  and  the 
chains  will  be  correspondingly  reduced  in  potency  for 
evil.  Quality  and  truth  will  prevail  in  advertising  as 
well  as  in  display  and  selling. 

Appendices  present  the  act  in  full,  the  statements  of 
the  President  and  Administrator  Johnson  interpreting  its 
objectives  and  enforcement,  and  the  dry  goods  and  textile 
codes  in  full. 

▼ 

Technical  Report  for  1932 

Published  by  British  Engine  Boiler  &  Electrical  Insurance 
Company,  Ltd.,  London.  202  pages,  141  plates.  Price,  7  shill¬ 
ings  6  pence. 

Familiarly  known  as  the  “British  Engine,”  this  annual 
reports  that  modern  oil  engines,  motors  and  boilers  occa¬ 
sion  the  major  portion  of  the  10  per  cent  of  its  losses  due 
to  mechanical  failures.  Plain  carbon  steels  contribute 
more  failures  than  specially  heat-treated  steels  and  alloys. 
Many  cases  of  failure  of  crankshafts,  motor  shafts, 
welded  repairs,  etc.,  as  well  as  of  boiler  drums  and  tubes, 
are  exhaustively  analyzed,  metallographically  and  other¬ 
wise,  to  solve  obscure  causations.  A  considerable  section 
is  devoted  to  fusion  welding,  technique  for  test  speci¬ 
mens,  effect  of  heat  treatment  of  welds  and  of  the  man¬ 
ganese,  sulphur  and  phosphorus  content.  A  detailed  sum¬ 
mary  of  the  facts  about  60  boiler  explosions  in  1931  re¬ 
veals  more  than  is  commonly  published  in  this  country 
about  such  happenings. 

T 

Bulletin  of  the  National  Research  Council 

Compiled  by  Clarence  J.  West  and  Callie  Hull.  Publislied 
by  the  National  Research  Council  of  the  National  Academy  of 
Sciences,  Washington,  D.  C.  223  pages.  Fifth  edition.  Price,  $2. 

This  fifth  edition  reports  details  of  staffs  and  research 
activities  of  1,562  industrial  and  consulting  research 
laboratories  of  the  United  States.  Of  these  150  or  more 
are  distinctly  electrical  and  at  least  60  more  have  to 
do  with  cognate  problems.  A  most  valuable  aid  to 
prevention  of  duplicated  effort  and  encouragement  of 
co-ordinated  action  in  research.  Of  course,  any  of  these 
researches  are  private  efforts  to  control  processing,  per¬ 
fect  new  designs,  etc.,  and  to  support  confidential  con¬ 
sulting  services,  but  many,  too,  are  of  the  publicizable 
character. 
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Men  of  the  Industry 


I.  H.  ScLATER  has  been  appointed 
engineer  of  the  power  transformer 
engineering  department  of  the  General 
Electric  Company,  Pittsfield  Works. 
Following  graduation  from  Virginia 
Polytechnic  Institute,  Mr.  Sclater  en¬ 
tered  the  employ  of  the  General  Elec¬ 
tric  Company  at  Lynn,  Mass.,  in  1906, 
in  the  testing  department  for  distribu¬ 
tion  transformers.  In  1913  he  was 
transferred  to  Pittsfield,  in  the  distribu¬ 
tion  transformer  department,  and  from 
1916  to  1926  was  head  of  that  section. 
Then  he  engaged  in  instrument  and 
power  transformer  design  and  previous 
to  his  new  appointment  was  assistant 
engineer  of  the  power  transformer  de¬ 
partment,  in  charge  of  transformers 
from  501  to  7,000  kva,  Mr.  Sclater  is 
a  fellow  of  the  American  Institute  of 
Electrical  Engineers. 

• 

I.  W.  Owens  has  been  appointed 
consulting  engineer  and  director  of  the 
newly  organized  national  weld  testing 
bureau  of  the  Pittsburgh  Testing  Lab¬ 
oratory,  Pittsburgh,  Pa.  The  bureau 
proposes  to  render  a  complete  welding 
service  to  manufacturers,  fabricators, 
contractors  and  corporations.  Mr. 
Owens  has  been  active  in  the  welding 
field  for  fifteen  years.  He  is  a  member 
of  several  committees  of  the  American 
Standards  Association  and  of  the 
American  Welding  Society,  having  also 
served  the  latter  organization  as  its 
vice-president  1920-22.  He  is  a  fellow 
of  the  American  Institute  of  Electrical 
Engineers  and  a  member  of  the  Amer¬ 
ican  Society  of  Mechanical  Engineers. 
• 

A.  L.  Kimball,  who  has  been  con¬ 
nected  with  the  staff  of  the  research 
laboratory  of  the  General  Electric 
Company  at  Schenectady,  has  been 
transferred  to  the  engineering  general 
department  of  the  company.  In  his 
new  position  Mr.  Kimball  will  be  asso¬ 
ciated  with  A.  R.  Stevenson,  Jr.,  and 
will  assist  all  design  engineering  de¬ 
partments  of  the  company  on  problems 
involving  ventilation,  vibration  and 
noi'io,  co-operating  closely  with  the 
laboratories.  Succeeding  Mr.  Kimball. 
F-  L.  Thearle,  who  has  been  identified 
with  the  General  Electric  Company 
since  1928,  will  direct  the  activities  of 
the  mechanical  research  section  of  the 
research  laboratory. 

• 

(>Rant  B.  Shipley  of  Pittsburgh,  Pa., 
has  resigned  as  president  of  the  Wood 
Preserving  Corporation,  Century  Wood 
Preserving  Company,  National  Lumber 


&  Creosoting  Company  and  the  Carolina 
Wood  Preserving  Company  and  has 
been  elected  chairman  of  the  board  of 
directors  of  the  Wood  Preserving  Cor¬ 
poration.  Arthur  W.  Armstrong, 
executive  vice-president  of  these  com¬ 
panies  and  president  of  the  Ayer  & 
Lord  Tie  Company  of  Chicago,  has  been 
named  president  of  the  wood  preserving 
companies. 

T 

OBITUARY 

Charles  W.  Tippy 

Charles  W.  Tippy,  a  vice-president  of 
the  Consumers  Power  Company,  Jack- 
son,  Mich.,  and  general  manager  of  the 
company  since  its  organization  in  its 
present  form  in  1914,  died  September  15 
at  his  home  in  that  city,  following  in¬ 
juries  sustained  in  an  automobile  acci¬ 
dent.  Mr.  Tippy’s  early  experience  in 
the  public  utility  industry  was  in  the 
gas  supply  field.  It  was  not  until  1912, 
when  he  went  to  Detroit  as  assistant  to 
W.  M.  Eaton  in  the  management  of  the 
electric  properties  of  Hodenpyl,  Hardy 
&  Company  in  Michigan,  that  he  became 
associated  with  electric  light  and  power 
service.  Mr.  Tippy  was  born  in  Three 
Oaks,  Mich.,  in  1876  and  was  graduated 


Cathode-Ray  Oscillosraph 

Cathode-ray  oscillograph  designateo 
type  HC-lO-Bl,  for  the  study  of  re¬ 
curring  waves  from  power  frequencies 
to  several  million  cycles  per  second,  has 
been  announced  by  the  General  Electric 
Company.  The  complete  oscillograph 
requires  only  200  watts  and  can  be  op¬ 
erated  from  any  100-volt,  50-  or  60-cycle 
source.  The  complete  oscillograph  equip¬ 
ment  consists  of  two  units,  the  cathode- 
ray  oscillograph  and  the  time-axis 
oscillator. 

In  the  cathode-ray  oscillograph  unit 
the  cathode  tube  is  fastened  horizontally 
on  the  top  of  the  power-supply  housing 
by  means  of  an  adjustable  bracket.  The 
tube  is  within  a  sheet-iron  holder,  in  a 
socket  mounting  fastened  to  one  of  the 
brass  end  covers.  This  sheet-iron  holder 
provides  electrostatic  as  well  as  magnetic 
shielding.  Within  the  power-supply 
housing  are  mounted  the  necessary  fila- 


in  1899  from  Purdue  University.  He 
was  active  in  association  work,  being 
a  past-president  of  the  Great  Lakes  Geo¬ 
graphic  Division  of  the  National  Elec¬ 
tric  Light  Association. 

T 

Augustine  R.  Everest,  consulting 
engineer  for  the  British  Houston  Com¬ 
pany,  Ltd.,  Rugby,  England,  died  July 
15  in  his  sixty-eighth  year.  Mr. 
Everest  came  to  this  country  early  in  his 
career  and  entered  the  service  of  the 
Thomson  Electric  Welding  Company, 
Lynn,  Mass.  In  1896  he  joined  the 
Thomson-Houston  Company,  being  en¬ 
gineer  in  charge  of  the  alternating  de¬ 
partment  for  several  years.  In  1905  he 
returned  to  England  to  affiliate  himself 
with  the  engineering  staff  of  the  Brit¬ 
ish  Thomson-Houston  Company,  Ltd. 
Up  to  the  time  of  his  appointment  in 
1914  as  consulting  engineer  to  the  engi¬ 
neering  and  manufacturing  departments 
of  this  company  at  Rugby  Mr.  Everest 
had  been  designer  of  a.c.  apparatus  and 
also  had  acted  as  chief  adviser  in  regard 
to  special  tests  and  investigations  relat¬ 
ing  to  insulating  material.  He  was  one 
of  the  most  active  workers  on  the 
British  Standards  Institution  Committee 
of  the  British  Electrical  and  Allied 
Manufacturers’  Association  and  was 
active  in  the  work  of  the  International 
Electrotechnical  Commission,  and  also 
on  committees  of  the  Electrical  Re¬ 
search  Association.  He  was  also  a 
member  of  the  Institution  of  Electrical 
Engineers,  the  Faraday  Society  and  the 
American  Society  for  Testing  Mate¬ 
rials. 


ment  transformers,  a  high-voltage  trans¬ 
former  and  the  rectifier  tube  and  capaci¬ 
tors  for  operation  of  the  cathode  tube 
at  3,000  volts. 

▼ 

Compact  Draft  Regulator 

Need  for  a  compact  draft  regulator  for 
boilers  up  to  200  hp.  and  designed  along 
sound  engineering  lines  has  been  ap¬ 
parent  for  some  time.  The  Carrick 
Engineering  Company,  Michigan  City, 
Ind.,  now  offers  a  device  for  this  service 
after  two  years  of  laboratory  and  field 
development  work.  The  new  regulator 
is  designated  as  the  Carrick  Type  HF-1 
and  is  identical  in  fundamental  design 
with  the  Type  HF-2.  It  contains,  how¬ 
ever,  certain  modifications  of  design 
which  make  it  applicable  to  small  and 
medium-sized  boilers.  The  regulator 
can  also  be  used  to  control  fan  speed 
for  ventilating  system  pressures  or 


New  Equipment  Available 
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drafts.  The  regulator  is  of  the  hy¬ 
draulic  type,  contains  no  diaphragm  and 
operates  on  the  principle  of  a  beam  scale 
on  which  the  predetermined  draft  is 
set. 

▼ 

Compact  Switches 
With  New  Features 

Large  inside,  small  outside  expresses 
the  major  features  of  a  new  line  of 
compact  switches  announced  by  the 
Square  D  Company,  Detroit,  Mich. 
While  the  cabinets  of  these  switches 


have  considerably  smaller  external  di¬ 
mensions,  the  arrangement  of  the  base 
permits  the  entire  area  of  the  back  of 
the  box  to  be  used  for  wiring.  This  is 
accomplished  by  the  elevation  of  the 
base  from  the  back  of  the  box  by  means 
of  four  mounting  posts,  allowing  ample 
room  for  wires.  These  switches  have  a 
complete  interlock,  quick  make  and 
(juick  break  and  a  double-break  method. 

T 

.\  50-ampere  type  F  portable 
phantom  load  has  been  announced  by 
the  States  Company,  Hartford,  Conn. 
Some  of  the  advantages  are :  The  all¬ 
binding  posts  have  non-removable 
knobs :  the  primary  switch  is  supplied 
instead  of  a  plug;  a  fuse  terminal  is 
supjdied  in  the  primary  lead;  the  load¬ 
ing  steps  of  the  load  are  0.1,  0.2,  0.5, 
1,  2,  5,  7.5,  10,  15,  25,  35  and  50.  The 
current  values  are  obtained  by  simply 
turning  the  dial  switch  on  top  of  the 
load  to  the  position  indicating  the  cur¬ 
rent  desired. 

SriTABLE  FOR  BAi.AxciXG  the  small¬ 
est  fractional-horsepower  motors  and 
other  forms  of  small  rotating  parts,  the 
Olsen  “Vibro-electric”  self-indicating 
static-dynamic  balancing  machine,  type 
h'-O,  has  been  announced  by  the  Tinius 
Olsen  Testing  Machine  Company,  Phila¬ 
delphia,  Pa.  It  will  indicate  unbalance 


to  as  close  as  1/10,000  ounce  inch  in 
balancing  small  rotors  and  is  provided 
with  resistances  so  that  four  ranges  of 
sensitivity  in  readings  may  be  obtained, 
depending  on  maximum  unbalance  to  be 
indicated.  All  readings  for  amount  of 
angle  of  unbalance  may  be  taken  in  a 
single  run  and  in  one  continuous  opera¬ 
tion. 

T 

Industrial  Lubricants 
With  High  Film  Strength 

Industrial  lubricants  which  have  un¬ 
usually  high  film  strength  due  to  a 
special  polymerization  treatment  have 
been  announced  by  E.  F.  Houghton  & 
Company,  Philadelphia,  Pa.  Known  as 
“Sta-Put”  lubricants,  they  are  made  of 
pure  mineral  oil  which  is  polymerized 
under  carefully  controlled  heat  and  pres¬ 
sure.  This  treatment  results  in  a  com¬ 
plete  rearrangement  of  the  molecules  of 
the  oil  without  any  change  in  its  chemi¬ 
cal  content,  thus  producing  a  much 
closer  bond  between  all  of  the  mole¬ 
cules  and  a  consequent  increase  in  film 
strength. 

Tests  indicate  that  this  treatment  in¬ 
creases  the  film  strength  of  these  oils 
40  to  65  per  cent.  In  addition,  they  cling 
to  the  bearing  surfaces  and  do  not  drip 
or  spatter  as  easily  as  ordinary  mineral 
oils.  “Sta-Put”  lubricants  are  made  in 
three  series  and  are  available  in  grades 
for  nearly  every  type  of  industrial 
equipment. 

T 

Start- Stop 

Push-Button  Station 

An  improved  start-stop  push-button  sta¬ 
tion  is  offered  as  standard  equipment  by 
the  .Square  D  Company,  Industrial  Con¬ 
troller  Division,  Milwaukee.  The  push 
buttons  are  extra  large — 1  in.  diameter. 
The  buttons  and  stems  are  molded  of 
bakelite  in  one  piece  and  are  supported 
by  strong  compression  springs  with  an 
additional  follow-up  spring  at  the  con¬ 
tacts.  The  contacts  are  silver  to  silver, 
double  break.  The  mechanism  is  mounted 
on  a  porcelain  base  and  is  removable  as 
a  unit  from  the  inclosure.  The  designa¬ 
tion  is  Class  9001,  type  B20.  This  sta¬ 
tion  is  also  built  with  dust-tight  and 
water-tight  inclosure. 

T 

Combination  hanger  and  wall  out¬ 
lets  for  kitchen  and  other  type  wall 
clocks,  recently  announced  by  the  Gen¬ 
eral  Electric  Company,  have  overcome 
a  common  objection  put  forth  by  many 
electric  clock  owners.  Prior  to  the 
introduction  of  this  product  it  was  neces¬ 
sary  to  run  a  wire  across  the  wall  from 
the  clock  to  the  convenience  outlet.  The 
new  hanger  and  outlet  will  permit  a 
neat  installation  with  no  wires  showing. 


Clip-on  Ammeter 

A  new  model  clip-on  ammeter  which 
instead  of  being  supplied  in  the  single 
combination  of  0/100  and  0/500  amp. 
can  be  furnished  with  single  or  dual 
ranges  in  any  combination  of  from  7.5 
to  1,000  amp.,  the  first  point  on  the 
scale  in  each  case  being  10  per  cent  of 
f-11  range,  has  been  announced  by  Fer¬ 
ranti,  Inc.  The  handle  of  the  instru¬ 
ment  is  insulated  from  a  bare  copper 
conductor  placed  in  the  window  of  the 
magnetic  circuit  for  15,000  volts,  so  the 
meter  may  be  used  with  safety  as  well 
as  convenience  and  accuracy. 

T 

Across-the-Line 
Combination  Magnetic  Starter 

For  motors  up  to  15  hp.,  220  volts,  and 
30  hp.,  440-550  volts,  the  Electric  Con¬ 
troller  &  Manufacturing  Company, 
Cleveland,  Ohio,  announces  the  type 
ZOS  oil-immersed,  across-the-line,  com¬ 
bination  magnetic  starter,  containing  an 
unfused  or  fusible  safety  switch,  a  mag¬ 
netic  starter  with  overload  relays  and 
heavy-duty  test  jacks  for  those  applica¬ 
tions  where  it  is  desired  to  insert  me¬ 
ters  in  the  motor  circuit  without  inter¬ 
rupting  the  operating  of  the  machine. 
Although  designed  for  the  severe  service 
encountered  in  mill  duty,  these  starters 
are  exceptionally  small  and  narrow,  hav¬ 
ing  safety  switch  front  operated  and  a 
cover  that  swings  vertically. 

Heavy-duty,  e.xtremely  sturdy  con¬ 
struction  is  used  throughout  these 


starters.  Safety  switches  have  wiping 
wedge,  double-break  contacts,  heavy 
gage  steel  parts  with  all  actuating  parts 
case  hardened.  Magnetic  starters  have 
bushed  arm  bearings,  highly  efficient 
magnetic  circuits,  making  them  excep¬ 
tionally  quiet  in  operation,  larger-tban- 
average  clearances  between  live  parts 
and  high  arc-rupturing  capacity.  Over¬ 
load  relays  are  accurately  designed  to 
provide  sensitive  overload  protection 
and  have  high  heat  inertia  to  withstand 
heavy  overloads. 
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